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The Manufacture of Copper Wire in France. 





The present age might fitly be celebrated and described 
as one of wire, by reason of the extensive use now made 
among all civilized nations of that article, and the depend- 
ence upon it of our most modern systems of intercourse 
and communicaiion. Certainly without wire the electri- 
cal science and applications of to-day would be brought to 

‘paught, although if recent experiments fulfill their promise, 

the time is not far distant when even wire may in some in- 
stances be dispensed with by the expert and ingenious elec- 
trician. 

Until very lately, iron wire enjoyed an undisputed pre- 
eminence in the favor of the electrical fraternity, but its 
vogue is now threatened seriously both here and in Europe, 
and we may expect erelong to see it widely replaced by 
copper wire of superior conductivity. great tensile strength 





and high durability. Electric lighting, telephony and the 
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Hence, all that bears upon the subject of copper wire 
becomes highly interesting, and we therefore, for the 
benefit of our readers, present three illustrations of a lead- 
ing wire-drawing factory in France, from La Lumiére 
Electrique, together with some notes from the pen of J. 
Bourdin, The Mouchel wire fa::tories of Aube, Boisthorel 
and Tillieres are situated near Laigle, in Normandy, and 
date back to the 17th century, having been carried on since 
their establishment by the successive generations of the 
Mouchel family. The traditions of the family are well 
maintained by the present proprietor and manager, whose 
wire made for the French government shows, according 
to M. Bourdin, under official test, a conductivity 
two per cent. greater than the normal standard 
required in pure copper, while maintaining that 
tensile strength so essential to the good con- 
dition of a line. M. J. O. Mouchel has been unrelax- 
ing in his endeavors to purify copper for use as wire, and 












































in England, but that since then, English orders are placed 
at Boisthorel for wire required of exceptional excellence. 

Our front page illustration gives an interior view of one 
of the workshops at Boisthorel. The establishment is sit- 
uated on both sides of the river Rille, the refinery and 
laboratory being on one bank, and the rolling mills, run 
by water-power, the cleaning tanks and the other depart- 
ments being on the opposite bank. The metal bars as they 
come from the mold are passed through rollers, then put 
into reveberatory furnaces again, and afterward rolled 
once more. Having at last reached a diameter convenient 
in handling, the rods, if they may now be so called, are 
taken to the wire-drawer’s bench, shown in Fig. 2. The 
rods are cleansed by treatment with dilute sulphuric acid, 
washed in successive tanks, dried by heat, and passed 
through the draw plate or die and coiled. The 
wire is dipped again, washed and dried and goes 
through the operation of drawing again, the process being 
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FIG. 1. THE MOUCHEL WIRE-DRAWING ESTABLISHMENT AT BOISTHOREL, FRANCE. 


transmission of power have given a marked impetus to the 
manufacture of copper wire, and hard-drawn copper bids 
fair, judging from the progress of the tests, to gain an im- 
mense popularity not alone among telephonists but with 
telegraphers. Mr. Preece, speaking authoritatively at 
the National Conference of Electricians, informed his audi- 
ence that in England the days of iron wire were numbered, 
and that the kind now employed almost universally 
for telephone and telegraph purposes in that country is 
copper—hard-drawn copper wire ‘‘of the strength of steel.” 
Mr. T. D. Lockwood, the well-known electrician of the 
American Bell Company, in his paper read before the Con- 
ference, spoke in warm praise of the superior conductivity, 
especially over long distances, of hard-drawn copper wire, 
and one of the leading telegraph companies has now in 
view the use of large quantities of the same conductor 
throughout its service. Copper, too, was perhaps never 
cheaper than it now is, 








in alloys he fhas{realized a] combinatios copper and ar- 
senic, with a conductivity only 8 per cent. below the stand- 
ard, It is within these limits—102 per cent. and 3 per 
cent., that the Mouchel factories, in keeping with the nat- 
ure of the order received, seek successfully to work, and 
these limits are important as bearing upon the accurate 
construction and use of resistance coils, bobbins, galva- 
nometers, and all instruments in which wire is a constit- 
uent part. To-day, when in the dynamo machine, the 
Pacinotti or the Gramme ring is driven ata speed of 
one or two thousand revolutions a minute, the least 
variation in the diameter or in the conductivity of any 
turn of wire becomes a serious defect. Hence, perfection 
even to an approximate degree of exactitude is valuable, 
and its attainment has been the cause of a vast growth of 
M. Mouchel’s annual output of wire, 
that before M. Mouchel effected his improvements. wire 
for;submarine cables and dynamos for France was bought 





M. Bourdin says. 


repeated until at last the desired diameter has been 
reached. The necessity of this frequent cleaning is appa- 
rent; for without it, the small hole in the draw-plate 
would soon be plugged up with oxide of copper. That 
relatively hard substance would thus prevent the wire 
from assuming its right rotundity, and would also cause 
the draw-plates to wear out more rapidly—not a slight 
consideration, as they are very expensive. The draw- 
plates for large wires are of. steel, 30 to 40 mm. thick, 
Their hardness varies according to the nature of the metal 
to be drawn through them. The holes in them are 
made with anawl. Whenthe wires are finer, the steel 
draw-plates are abandoned for others with jeweled 
holes; that is, having the draw-holes bored in sap- 
phires, rubies or diamonds. There is in M, Mouchel’s 
factory at Tillieres, a special department for the manu- 
facture of draw-plates in which precious stones are used. 


A drill is worked, for instance, in a watchmaker’s lathe at 
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the rate of 10,000 revolutions a minute, and every two or 
three seconds the diamond under treatment is lubricated 
with oil holding diamond dust in suspension. To prepare 
one of the diamonds thus takes no fewer than twenty 
working days, during which the little drill revolves against 
it 10,000 times a minute; and the diamond is then mounted 
in a disk of copper about the size of our American silver 
dollar, Platinum wires, only some thousandths of a milli- 
metre in diameter, are drawn by these costly methods, It 
is stated that platinum wire is obtained wonderfully fine 


a, 


by coating it with silver, drawing the compound wire, and 
then dissolving off the silver by nitric acid. 

Fig. 2shows a winding cylinder with horizontal axis. 

Fig. 3, cylinders with vertical axis. As shown in Fig. 2, 
after the pointed end of the wire is passed through the 
draw-plate it is seized and the wire is then pulled by the 
machinery and coiled around the drum. The first part of 
this operation of connecting the wire with the pincers, 
which are close to the left hand of the workman in Fig. 2 
and are joined t» the link belt or chain, is done by hand. 
The finer the wire the more rapidly the work of drawing 
it can be carried on. Our illustrations indicate that, as one 
drum unwinds, the other :eceiving drum works in the con- 
trary direction and winds and that the process is almost 
continuous throughout its various stages. The coils of 
wire are easily slipped off the drums by the action of the 
workman depicted in Fig. 3; and a lubricating material is 
supplied by means of a saturated cloth to the draw-plate 
in front, so that the die is kept oiled, allowing the wire to 
pass easily in spite of the resistance it offers in being re- 
duced. It is to be remembered that, practically, no part 
of the wire is lost, The operation involved is like that of 
a body of soldiers marching four abreast and changing 
their line. They come to a street where only two can go 
abreast, and the line is lengthened ; and then they cone to 
a gate through which they must pass in single file. The 
body of troops at last is ‘“‘long drawn out,” but it still 
comprises the same number of men. As the metal—iron, 
say—becomes brittle by passing through the dies, anneal- 
ing, or the process of heating and then cooling to increase 
ductility, is necessary and is resorted to. Fine wires are 
drawn twenty or thirty times. One difficulty consists 
in keeping the die of the same diameter throughout the 
process on any particular order. 

Mr. Bourdin states that the Mcuchel factory, of which 
we give a view, can receive an order for nearly 100 miles 
of fine wire, and, beginning with the raw material, ship 
the finished article inten days. The establishment inclcd s 
plant for testing, galvanizing and plating, and is well 
supplied with ingenious apparatus. It may nevertheless 
be doubted, with all due respect to French enterprise and 
ingenuity, whether the wire manufacturers of this country 
have aught to learn from even the most complete factories 
abroad ; admitting, too, the force of the remarks of Mr. 
Bourdin, that he was not entrusted with all the secrets of 
the methods employed by M. Mouchel. The note may be 
made, also, that at this factory a gauge is used of M. Mou- 
chel’s own invention, resembling a pocket foot-rule, of 
which the two arms are very slightly drawn apart. It is 
divided into a hundred millimetric parts on a scale, and 
upon introducing a wire into the space between the two 
arms of the V it is easy by reading the figures on one arm, 
at the point where the wire fits, to see that it is of proper 
gauge. On the other arm are the corresponding figures of 





. Fic. 2. DRAWING THE ‘“VIRE, 
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briefly outlined is highly spoken of by M. Bourdin. 

The most interesting point to electricians, remarks M. 
Bourdin, is the electrical resistance of these conductors. 
He gives the details of trials made in bis presence of 
two kinds of telephonic and telegraphic wire, ‘‘ chrome- 
bronse patented.” Two samples of wife cf the samc 
diameter were picked haphagard out of the stock, and 
wete then tested electri¢ally, The- temperature of the 
laboratory was 18°, The telephonic bronze wire, having a 
diameter of 114 hundredths of a millimetre, showed an 











electrical resistance of 581g ohms per kilometre, and it 
broke at a strain of 77 kilogrammes. The telegraphic 
bronze wire had a diameter of 110 hundredths of a milli- 
metre, and its breaking strain was 45.80 kilogrammes., 
while its electrical resistance was 18,62 ohms. A specimen 
of this latter wire is strung in the grounds at Boisthorel, 
on posts 200 metres apart, and the sag is very insignificant. 

It is well known, adds M. Bourdin, that copper 
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absolutely pure is very soft, and that while the least ad- 
mixture of another metal increases its strength, its elec- 
trical conductivity is diminished proportionately to the 
amount of alloy. These bronze wires, of great tensile 
strength and small diameter, are very desirable as aerial 
lives. They do not catch the eye nor offend it. and their 
lightness prevents them from doing harm in case of acci- 
dental breakage. The ideal is to increase the mechanical 
resistance without increasing the electrical, and the secret, 





the old Carcasse gauge still in use. The method we have 


or speciul patented means adopted by M. Mouchel to attain 








this end, appear to be crowned with gratifying success. 


The Gickentate Motor at the Electri¢al Exhibition. 


——— 

Considerable attention has been devoted of late to the 
application of electficity in the transmission of power, and 
the progress made in this branch of electrical engineering 
is 98 encouraging that it seems safe to Assert that the time 
is not distant when this new developitient will have teached 
an importanée equal, perhaps, to that of telephony or 
electric lighting. 

The field for the use of electro-motors seems, indeed, 
unlimited. The destiny has been reserved for the electro- 
motor to occupy positions which could never have been 
filled by the steam engine. It will not supersede steam 
altogether, so long as the electric current to be supplied to 
the motor hasto be generated by a dynamo, and this in 
turn driven by an engihe, but will rather open for the 
steam engine new fields, where, without the agency of an 
electro-motor; it could not well find employment; a5, fer 
instance, in connection with street railways, It is fo¥ 
this teas that Fuk Eiz@raitat, Wortd has; dtiring the 
last few months; publi8héd a series of illiistrations and 
descriptiéns of vatiotis apparatus felating to elécttical ° 
transmission of power. ; 

At the International Electrical Exhibition of Philadel- 
phia the public saw most, if not all, of the improved types 
of electro-motors represented, American as well as foreign 
made, Among the motors originating from foreign coun- 
tries was found the Reckenzaun, invented by Mr, Anthony 
Reckenzaun, C. E., of London, England, to which we to- 
day call the attention of our readers, 

The accompanying cit is a pérspectite view of the mo- 
tor. The magrets ate; in appetirante; somewhat sitmilat 
to those employed in the Siemens dynaiho; except that, a8 
will be seen from the ct t, the cores aire in an inclined p6si- 
tion, the upper and lowef core ends meeting at 4 rathet 
acute angle. This arrangement saves space; reduces the 
weight and renders the frame rigid. The armature con: 
sists of a rity, Made up of a series of rin2s, each of whith 
is again composed of a number of links provided with 
holes at their ends to receive the bolts which 
hold’ the links as well as the rings together. The 
links, overlapping one other, are insulated from 
each other in order to avoid Foucault currents. 
From 12 to 86 bobbins surround the ring thus 
formed and connect with a commutator made up of 
a corresponding number of sections. A pair of brush- 
holders carry two brushes, movable within a certain range 
to adjust the speed of the motor, Inside the armature is 
a magnet, resting loosely on the shaft by means of rollers, 
This internal magnet is, in cross section, H-shaped, having 
two pole pieces, between which a quantity of fine wire is 
wound lengthwise, the ends of which are connected to 
copper brushes which, in running, rub against two brass 
collars fitted upon the shaft inside the armature. These 
inside collars are in metallic connection with a pair of 





Fic. 3. DRAWING AND COILING THE WIRE. 


similar cellars at the commutator, where another pair of 
brushes rest on them, picking up a small current for the 
internal magnet. This internal circuit forms a shunt to 
the main circuit. The internal magnet, on being excited, 
offers two poles, each facing a like-namrd external field. 
magnet pole. Hence the passing armature bobbins are 
exposed to strongly magnetized pole pieces inside as 
well as outside, thereby utilizing also the inner parts of the 
wire bobbins. The internal magnet is made for larger sized 
motors, and may be taken out and tHe motor rup without 
it. On top of the machine are twa binding posts mounted 
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on a block of wood, see cut, to which the mains are to be 
connected. All the iron in this motor is best soft wrought- 
iron, no cast-iron being employed. All parts are carefully 
proportioned for light weight, high efficiency and strength, 
In case the armature should require repairing, the bobbins 
need not be unwound as in most other machines, but any 
one may be slipped off its section after taking out the 
nearest bolt, thus saving time, labor and even material. 
The motor exhibited in Philadelphia was of 114 actual 
horse-power. It will strike many of our readers as note- 
worthy that this motor weighs no more than 106 lbs., 
which gives a coefficient of 467 or, in other words, 467 foot- 
pounds of work per minute to every pound of its own 
weight, a figure which, the inventor claims, has not been 
approached yet by any other motor. Its bulk is likewise 
exceedingly small. A 114 H. P. motor measures in height 
916 in., width 1614 in., and length of shaft 201¢ in.—other 
sizes im proportion. These facts amply justify its applica- 
tion in England, not only for stationary purposes, but also 


from the start; and they soon started on the return journey, 
arriving at Waterloo Bridge at 2 hours 41 minutes. Be- 
tween there and London Bridge, being on the top of the 
tide, there was a lot of craft about, and both vessels were 
eased, and coming down the pool the new boat had to stop, 
owing to her thrust bearing getting hot from tight packing. 
After cooling it down the boats started again, and ran 
right down to Greenwich, reaching the pier at 4 hours 12 
minutes, when all landed, highly pleased with the success 
of the trip. 

We understand that experiments are being carried on in 
London with an electric street-car, invented by Mr. A. 
Reckenzaun, to be run by his motor in connection with 
accumulators. 
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The Security Electric Signal. 





To adapt an invention to the greatest number and variety 








of services is, of course, to render it the more valuable, 


guarded points, by any party not acquainted with the 
secret, sounds a continuous alarm at the central station. 
By making regular wire connection with police and fire 
stations or any points outside, the cabinets also are under 
protection of the operator at the central station. These 
burglar alarm cabinets are also furnished separately for 
use in residences, offices, etc., for the safe keeping of valu- 
able articles which might otherwise be at the mercy of 
burglars or dishonest servants. 

A study of the drawing will fully explain the design and 
operation of the signal. 

Upon the wheel a are two sets of contact-springs b and 
¢, the springs in each set being in metallic connection, but 
the sets themselves being insulated, one from the other. 
The wheel, within the box d, has its lever-handle outside 
the box; inside and around it there are two ranges of con- 
tact blocks e and i, corresponding to the ends of the 
springs b and c, and so placed that a revolution one way to 
a stop brings b springs in contact with i blocks, and turn- 
ing the other way to a stop, the springs ¢ are in contact 
with blocks e, b and i being separated. As many calls as are 
to be provided for, so many must the springs and _ blocks 
number ; 

The drawing exhibits circuit connections to two rooms, 
The double contact-springs have two stationary insulated 
springs o, s, and an intermediate spring or army. The 
normal position of r is in contact with 0, but by the handle 
I, rock-shaft m, lever n, or any other means, 7 is moved 
out of contact with o and into contact with s. 

R is the central sounder or call-bell, P an annunciator of 
any description, B the battery, Z the call-bells in rooms 2 
and 3, and Q@ a double acting push button or switch, with 
springs 10 and 11 normally in contact, but which are sep- 
arated ‘by pushing the button, which brings spring 10 in 
contact with spring 9. The negative pole of the battery is 
connected with the gas pipe or ground or toa return wire 
15, towhich also the return wires of the call-bells connect. 
A positive wire 16 passes from the battery to each room, 
with branch wires to each plate 9 in the spring switch and 
separate wires from the office to each room, which connect 
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THE RECKENZAUN MOTOR. 


for various kinds of service where light weight and small 
bulk, combined with high efficiency, are of great impor- 
tance, such as in connection with electric launches, telpher 
lines, mining work and other purposes. 


This motor is manufactured by the Electrical Power 
Storage Co., Limited, of London, England, in various sizes, 
from 1g H. P. up. 

It was exhibited at the Philadelphia Electrical Exhibi- 
tion by Mr. Fred Reckenzaun, of New York, who may be 
seen and the motor iuspected at the Stevens Institute, Ho- 
boken, N. J. 

A very interesting test of the Reckenzaun motor was 
made on Sept. 20, on the Thames, when a trial trip was 
made by the ‘‘Australia” and the ‘* Electricity” launches. 
The “Electricity” is a steel boat, 25 ft. long,, 5 ft. beam, 
built by Yarrow about a couple of years ago, and is fitted up 
by the Electrical Power Storage Company, 50 H. P. accu- 
mulators being placed under the seats and decks. She has 
been illustrated and described in THE ELECTRICAL WORLD. 
The motor is a Siemens D, machine, weighing 658 lbs., and 
is coupled direct to the screw shaft, driving a Yarrow pro- 
peller of 18 in. diameter, having a pitch of 11 in., which is 
capable of being worked up to a good speed for seven 
or eight hours. For the trial under’ notice only forty 
cells were charged, to reduce the power to the stipu- 
lated conditions, viz., 5 horse-power. During the 
competition the vessel was under the charge of Mr. 
F. Thornton, manager of the E. P.. 8. Company, and 
carried eight passengers. The ‘‘ Australia” is a new boat, 
just completed, built of mahogany, to the order of 
Messrs. Stephens, Smith & Co., fora Melbourne firm, by 
Messrs. Forrest, of Millwall; length, 25 ft., with a beam of 
5 ft. 7in., and altogether a very handsome craft. The ac- 
cumulators are placed in a box fixed in the bottom of the 
vessel, and supply the current to a Reckenzaun electro. 
motor weighing 390 lbs. and taking a current of 37 am- 
péres from 50 E.P.8. accumulators of the 44 H. P. type. 
This motor drives a screw propeller of the same dimen- 
sions as the one used in the ‘‘ Electricity.” The ‘‘Aus- 
tralia” was under the direction of Mr. A. Reckenzaun, the 
patentee, and carried a number of passengers similar to the 
other launch. The accumulators in both vessels were 
charged on the previous evening by means of cables lead- 
ing from the dynamo room of the Storage Company to 
the boats lying in the river. Everything being in readi- 
ness, they left the wharf on the 20th at eight minutes to two, 
and proceeded to the middle of the river, and five minutes 
later they started for Charing Cross pier, it being high 
water at the time. Inthe run up everything went well. 
there being but little perceptible difference in the rate of 
speed of either, the new boat, if anything, having a shade 
the best of it, arriving first at Charing Cross by a couple of 





the point most desired by inventors and owners. In the 
Fire Alarm, Call Bell, Guest Signal, and Burglar Alarm 
for Cabinets of the Security Electric Signal Co., there is 
claimed to be a combination of advantages which must 
commend it to careful consideration. At the American 
Institute Exhibition of this year in this city it has attracted 
much attention. 

The apparatus consists of an arrangement of wires (under 





with springs 10. - At the box d the negative pole of the 
battery is in metallic circuit with springs band the posi- 
tive with springs c. Wire 12 connects with r in one group 
of springs and wire 13 with r in next group of springs, 
there being as many groups as there are points of conimu- 
nication. If the occupant of room 2 presses the knob of 
his spring switch the circuit closes from 16 through 9, 
spring 10, wire 12, springs 7 and o through the magnet of 
the annunciator to give the call, and by the return wire to 
contact block 7, spring b and wire 20 to the negative pole 
ofthe battery. A like circuit is provided for each room 
recorded on the annunciator P or for any other place 
where a call-bell is placed—police or fire station or else- 
where. 

In order to ring all the alarms, as in case of fire, the 
wheel a is to be turned to bring the springs c into contact 
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THE SECURITY CO.’s ANNUNCIATOR, 


control of a central station) which lead to and from rooms 
in hotels, schools, factories, apartment houses, hospitals, 
ocean and river steamers, etc., whereby the operator can 
signal a single room to wake a guest, or for any purpose, 
or can simultaneously give an alarm in every apartment. 
The return signal is a valuable feature, enabling the re- 
ceiver to notify the person calling that the signal has been 
noticed. In hotels this will considerably reduce the work 
of servants. The wires can also be connected with burglar 
alarm cabinets furnished by this company, or with any. 
closet, desk, bureau, show-case, store window, or piece of 
furniture, protected by this company’s special burglar 


lengths at 2 hours 32 minutes, being thirty-five arse alarm appliance, and the least tampering with \such 
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GuEst CALL AND BURGLAR ALARM, 


with the blocks e, because there are branch wires, 12, 13, 
etc., to the successive contact-blocks e, and the current 
from battery B passes to the ring from which the springs 
e diverge, and the current divides, a portion going to each 
alarm L, through 21 ce 12 (or 13, éte.), 10, 11, L, and re- 
turns through 15 or ground to B, 

The system can be attached to.any annunciator now in 
use, the wires already laid being available for this patent. 

The Security Electric Signal,Company’s appliances are 
constructed under the patents‘of' Mr, Chas, S. Shivler. The 
system can be seen in operation’ at the Exhibition of the 
American Institute and at the office of the company, 52 
Broad street, 
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A GOVERNMENT MONOPOLY OF THE TELEGRAPH. 


An unusual delay in the receipt of election returns in 
this State last week led many people to entertain the belief 
and tv express it indignantly that the figures were being 
withheld for purposes of fraud. Some of the leading 
papers of this city have openly made broad charges of the 
kind against the Western Union Telegraph Company and the 
Associated Press, both of which corporations are practically 
controlled by Mr. Jay Gould, whose support of Mr. Blaine’s 
candidacy is a familiar fact. The cry that as the New 
- York returns were favorable to Mr. Cleveland, they were 
being held back to be ‘‘fixed up” for Mr. Blaine, was echoed 
in every direction and taken up by smaller newspapers 
throughout the country, and apparently found ready accept- 
ance in public opinion, So great did the excitement 
become in New York city, that one night last week we 
were presented with the spectacle of a howling, unreason 





able and furious mob marching through the streets, and past, 


the Western Union building, on Broadway, singing wildly : 
** We'll hang Jay Gould ona sour apple tree !” It was a time 
of touch-and-go, and little was required to provoke a serious 
riot. The night and the week passed away peacefully, 
however ; but all these happenings led to a strong effort on 
the part of many influential newspapers and well-inten- 
tioned citizens to regalvanize the stiff corpse of Postal 
Telegraphs. 

As a matter of fact, we do not believe—and our frequent 
frank criticism in sorrow and in anger of the Western 
Union Company will perhaps add weight to this expres- 
sion of opinion—we do not believe that either Jay Gould 
or Cyrus W. Field had anything to do with holding back 
*h creturns or falsifying the figures. We have yet to see 
the evidence in support of the accusations brought against 
them, o: of the equally grave charges against the Asso- 
ciated Press. All that we can discover is a want of 
efficiency somewhere on the part of the latter institution 
and a mistaken idea as to what constitutes the duty of a 
news agency. The loudest shouters of ‘‘ Fraud!” cannot 
gainsay the fact that they had the correct figures al) 
through the week over the telegraph wires, whence their 
confidence in Mr. Cleveland’s election, nor can they deny 
that the United Press, with its usual luck or discernment, 
had in its Cable messages and its home dispatches conceded 
the State of New York to Mr. Cleveland early on Tuesday 
night, and was remarkably close all the time to the figures 
as they now stand prior to the official count. The only 
ultimate use of delaying returns is that the deficiencies in 
one district reported from may be made up in another 
still to report. But there does not yet appear to have been 
anything of this kind, and it is not easy to see how, under 
existing conditions, it could have been effected. Other ad- 
vantages, connected with betting and stock gamblin,y, will 
suggest themselves, but even on these minor scores nc inten- 
tional delay is proven. We do not say that Mr. Gould would 
not make the Western Union Company and the Associated 
Press engines of corruption and gambling, for his record is 
certainly not the most stainless, but the amount of collu- 


sion required in delay and in falsification of returns, we 
think is more than that shrewd man would dream of secur- 
ing. This kind of work might be done in a single city, in 
spite of enormous obstacles, but to do it over a whole State 
polling more than a million votes is not a scheme that any 
one is likely to try. As the matter stands, the trouble with 
the Associated Press returns appears to have rested in a 
partisan basis of estimate and a wrong footing of long 
rows of figures. 

But if these grave charges may be made against private 
individuals and telegraph corporations competing fiercely 
with rival concerns; if platoons of police have to guard their 
offices, what in the world would we say in case the wires 
were under governmental control at a crisis when a few 
hundred votes either way would determine the question 
of party domination? Taking the same circumstances, 
the same office buildings, with a government monopoly of 
the wires, and the service in the hands of either party, 
while rumors were thick that returns were being held back 
to be * doctored”—batteries of artillery and squadrons of 
horse could not have saved 195 Broadway last week. Ina 
business concern like the Western Union Company, al- 
though Jay Gould should be the controlling spirit, there 
are men of all shades of political opinion, to whom a way is 
open for employment, if neccssary, in some of the other 
companies, ; 

But with all the wires absolutely under Governmental 
control, and with the appointees placed in office on Repub- 
lican or Democratic ‘‘ recommendation,” like postal em- 
ployés, every individual would have an incentive wo keep 
back or “doctor” returns detrimental to the party in 
power, and to perpetrate fraud to save his position. If all 
the stories be true, there hdve been numerous cases lately 
where Republican postmasters have delayed or suppre: sed 
Democratic ballots sent to voters, or have used the mails 
and mail boxes for the distribution of campaign documents. 
No sensible man who thinks the matter out quietly can 
wish to enlarge the field wherein fraud, corruption and 
vote-suppression may take place. 

The United States government paid in hard cash for the 
first line of telegraphs ever built in this country, and this 
helped to demonstrate the value of the electric telegraph. 
But, finding that its management was impracticable under 
our political system, it allowed the service to develop in 
the hands of private parties. We have heretofore expressed 
our belief strongly that a government monopoly of the tele- 
graph is repugnant to our institutions, and that the poor 
workingman who s:arcely knows what it is to send or 
receive a telegram should not be taxed to pay for the 
hourly telegrams of scheming brokers and dealers who are 
getting up corners in the wheat that should feed his family 
cheaply, or in the cotton and wool that should clothe him 
comfortably. We see no reason at the present time for 
changing our views. We are not yet convinced of the 
immaculate purity or rectitude of purpose of either of the 
two leading parties in the nation, and we would not even 
trust the Prohibition party with the control of the wires. 

We suppose the course of affairs will always be pretty 
much the same. Every fault and failing of the old West- 
ern Union Company leads to the familiar demand for a 
government monopoly, and strong men, bewildered, fly to 
their legislatures for the paternal protection of govern- 
ment monopoly, just as they #vould in any “effete mon- 
archy.” Thus men are forever signing declarations of in- 
dependence and forever bowing their necks to new tyranny 
of their own creation. 

It is not out of place here to remind some of the assailants 
of the Western Union Company that prior to the election 
they charged Mr. Gould with supporting Mr. Blaine chiefly 
for the purpose of selling out the company to the govern- 
ment atahigh valuation, through Mr. Blaine’s influence. 
Now, having failed to seat his candidate, Mr. Gould has 
contrived, it would seem, so to work on public opinion that 
everybody wants to buy him out of the telegraph business 
atany cost. That is neatly done, if it be so, but we hardly 
think that Mr. Gould is such a Macchiavelli as his dearest 
enemies make out. 

In short, if cheap, safe telegrapby is wanted, it will be 
vbtained from competition, and the growth of the Balti- 
more & Ohio and other opposition companies is a sufficient 
guarantee, we hope, that telegraphic monopoly of any 
kind shall not prevail in this free country. 


ELECTRIC LOCOMOTION IN NEW YORK. 





The benefit derived by the city of New York and its 
suburbs from the elevated roads is seen in the state- 
ment presented at the annual meeting of the Manhattan 
Company on the 12th, giving the total number of passen- 
gers carried during the year ended Sept. 30, 1884, as 
96,702,620. But the roads are still a nuisance with their 
rattle, clatter, smoke, coal dust, 011 drippings and other 
destroyers of quiet or dangers to life and limb, Mr. Cyrus 
Field has already beld out hopes of the introduction of 
electric motors on the read, and at the meeting of the 
stockholders he returned to the subject, in the follow. 
ing language: ‘‘One other step yet remains to be 


taken. Already in Europe short lines of railway are 
run by electricity; and we have the highest author 
ity in the world—that of Sir William Thomson, the great 
electrician of England, who has recently made a visit to 
America-—for saying that nothing could be better fitted 





for the application of electricity as a motive power than 
an iron track raised in air, whose ‘elevation’ furnishes the 
best possible facility for ‘insulation.’ The use of elec- 
tricity in place of steam, it is estimated, would effect a 
very great reduction in the expense of operating our roads, 
while the removal of the heavy engines, making the pas- 
sage of trains almost noiseless, would bring this system of 
rapid transit as near perfection as we are likely to attain in 
our day. These improvements will come in time, perhaps 
within the coming year.” 

This sounds like business. With the elevated -roads 
run electrically, and with an electric underground rvad in 
Broadway, New York would have nearly all the needful 
facilities of travel, and be placed far above comparison 
with European capitals. Once more we say, ‘‘It must 


come.” 
OO <> 0S 


THE LATE MR. FAWCETT. 


In the death of Henry Fawcett, M. P., who succumbed 
to pneumonia in London, on the 6th inst., and of whom 
we published a biographical sketch last week, England 
has sustained a national loss. As Postmaster General of 
Great Britain for the past four years, he did much to bring 
the telegraphic system of the United Kingdom to its pres- 
ent state of efficiency, besides making many improvements 
in the mail system. He devoted his official life to the task 
of giving the people prompt and cheap communication by 
wire and mail. He was an advocate of six-penny tele- 
grams and apparently a warm friend of all the workers iu 
the telegraph department. When, in 1881, the English 
operators resolved upon a general strike, Mr. Fawcett re- 
ceived their committee courteously and by judicious tem- 
porizing succeeded in effecting a compromise satisfactory 
to the operators and honorable to the Government—a gen- 
erous line of conduct which stood out boldly in contrast 
with the action of Messrs. Gould and Eckert here, in 1883, 
in refusing to receive representatives. His great works 
are emphasized when we reflect that he was totally blind 
for the last 26 years of his life. 
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THE EFFECT OF CHEAP GAS. 


We remain strong in the faith that, despite all adverse 
influences, the electric light is here to stay, but we recog- 
nize the fact that its progress may be affected by the ruling 
prices of gas. In New York, where the new Equitable Gas 
Company, under the terms of its charter, is ready to sup- 
ply gas at a rate not exceeding $1.75 per 1,000 feet, the six 
old companies have consolidated and are seeking by con- 
centrated competition to drive the newcomer out of the 
field. The usual rate for gas hitherto has been $2.25 per 
1,000, and we shall watch the effect of the reduction on the 
use of the electric light. We think that the light, where 
installed, will hold its own, but that some people, regard- 
less of the laws of hygiene, will be tempted by the cheap- 
ness of gas to continue their patronage of that more famil- 
iar illuminant. Since July 1 last the market value of the 
stocks and bonds of the old gas companies declined nearly 
$10,000,000 on a total of $40,000,000, or 25 per cent, The 
financial troubles of the year, and the new opposition, 
have probably had much to do with this state of things, 
but the growing popularity of arc and incandescent lights 
is not to be overlooked in seeking reasons for it. 
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EXHIBITIONS. 
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LONDON 


The Healtr Exhibition in London has just come to an 
end with most brilliant success. The attendance exceeded 
that at the Fisheries, showing a total of over four million 
visitors, as compared with something less than four. The 
third of the projected reries of annual exhibitions will be 
held next year, and will be chiefly devoted to inventions, 
It has already been named the ‘‘ Inventories,” in keeping 
with ‘‘ Fisheries” and ‘‘ Healtheries,” and the interest 
taken in it is being manifested throughout Europe as well 
as in this country. The applications for admission and 
space even at this early date number no fewer than 4,000, 
Electricity was prominent as a feature at the other exhi- 
bitions, and in this it promises to be, with its twelve distinct 
classes, must extensively exemplified in all its applications. 
We hope that American electricians will make a brave 
show, and would here drop the hint that the Commission- 
ers are, from a fear that their space will be all too narrow, 
adopting unusual regulations limiting the area alloted, 
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On the Amalgamation of Aluminium and Iron. 


BY M, KROUCHKOLL, 


If mercury in a glass is covered over with water slightly 
acidulated, intu which is plunged an aluminium wire, and 
if the mercury and the wire are connected with the nega- 
tive pole of a battery of two Daniells while a platinum plate 
immersed in the water is connected with the positive pole, 
the surfaces of the wire and of the mercury are deoxidized 
by the hydrogen gas evolved. If the wire is then plunged 
down into the mercury it becomes moistened, which did 
not take place previously, and is amalgamated. On ex- 
posure to the air the surface becomes dull, flocks of 
alumina appear and separate from the wire. Iron may be 
amalgamated in the same manner, and in time the mercury 
rises up along the immersed wire,—London Electrical 
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Electric Communication between Vessels at Sea and 
Warnings of Icebergs. 





Telegraphy at sea is not yet a practical success. Ships 
still continues to signal by means of lights, flags and 
whistles. Lights and flags are of no avail and whistles 
sometimes sound too late in a fog; while no method thus 
far can be depended upon for signaling icebergs in a fog. 
Whatever electrical method is invented and finally adopted 
will doubtless consist in the use of the following princi- 
ples, and inventors may possibly be assisted by building 
their ideas upon these as the foundation: 

1. Water, especially salt water, is a conductor of elec- 
tricity. 

2. Its resistance depends upon the temperature of the 
water. 

8. The sea itself contains no large masses of iron, but 
ships do, and magnetic needles are deflected by the 
presence of large masses of iron. 

4. Two circuits, parallel, or nearly parallel, react upon 
each other. 

5. A current of electricity produces an induced current 
in a parallel or nearly parallel wire, having its ends joined 
or grounded. 

6. Vibrations communicated to water travel in radial 
lines. 

7. Vibrations of a substance may be detecied electrically. 

8. The resistance of the water immediately around a 
ship is increased by the approach of another ship, if it be 
insulated from the water, and is diminished if its hull be 
of metal in direct contact with the water. 

9. Vibrations may be communicated to the sea by a vi- 
brating membrane, which in turn may be vibrated by 
means of the voice or a spring or equivalent. 

10. Water is four to sixteen times a better conductor of 
sound than the air. 

11. A steam whistle under the water sets it in violent 
vibration. 

Such principles or suggestions as these carefully consid- 
ered and thuught about incessantly in regard to the instru- 
ments which should be devised to apply one or more of 
the principles may lead to a solution of the problem. 

In this connection we annex a communication from one 
of our Canada correspondents, Mr. Geo. Black, of Hamil- 
ton, Ont. He says: 

I feel greatly interested in the article published in your 
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issue of Oct. 18,"‘‘ On a Possible Method of Electrical 
Communication between Vessels at Sea,” being an abstract 
of a paper read by Prof. A. Graham Bell, and remarks 
thereon by Prof. Trowbridge and Mr. W. H. Preece. 

A similar attempt was made by Prof. Morse to commu- 
nicate across a body of water, and by a gentleman in Dun- 
dee, Scotland, years ago, with only partial success, owing, 
no doubt, to their apparatus not being so delicate as that 
recently employed. 

I beg to offer the following method as my contribution 
towards accomplishing objects so desirable, viz., commu- 
nicating between vessels, or from vessels to land in a fog, 
and receiving warnings of approaching icebergs in a fog. 

I would connect up as follows : A dynamo or other elec- 
tric generator D, a differentially wound magnet M M’, a 
metallic plate or terminal P, secured to the bow of the 
vessel under the water line. A similar terminal P’, trailed 
s me distance astern of the vessel, over a float, and some 
depth below the surface. 

Connect the ‘‘ generator” to P P’ by suitable wires, 
through one coil of the magnet M. Also connect the gen- 
erator through the other coil of magnet M’, with an adjust- 
able resistance coil included; now adjust the resistance 
coils till a balance is obtained between the two branches 
(PM D P’)(D M R). 

The branch D M’ R remains constant, the other is in a 
position to be affected by external influences, as a current 
from another vessel ; should the ‘‘ balance” be disturbed 
either by a stronger, a weaker, or a reversed current the 
armature will be drawn down, closing a powerful local 
circuit which gives a signal in several parts of the vessel 
if desired. 

Another branch may be arranged as per dotted line, in- 
cluding one or more thermostats ¢ t, to close the circuit 
should the temperature of the water rise or fall, it being 
well known that icebergs lower the temperature of the sea 
for a considerable distance around them ; two thermostatic 
wires would be necessary for higher and for lower temper- 
ature: a “drop” in each branch wire would indiéate 
whether a “ vessel” or an ‘‘ iceberg” had signaled. : 

i 066 of telephones would complete the equipment; In 
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the diagram I have represented the duplex magnet M M’ 
in its simplest form ; all the parts should be arranged for a 
circuit of considerable resistance. 
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Electrical Switches. 


In apparatus and instruments relating to telegraphy, 
telephony and in fact to all the branches of electricity em- 
ploying the galvanic battery as the source of electricity, 
there are already in great variety switches, circuit break- 
ers, etc., and yet new ones are occasionally being devised. 
In those departments of electricity such as electric light- 
ing stations, electric power stations, etc., where dynamos 
are used as the generator, different devices are neces- 
sary on account of the greater electromotive force of the 
currents. 

The problem to be solved in each and every case is to 
provide means whereby the two ends of wires leading 
from the electric generator may be temporarily joined or 
separated in a convenient, rapid and efficient manner. 
Whenever the circuit is completed or broken, a spark is 
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produced, which, on account of the intense heat, causes 
the oxygen of the air to unite with the metal, unless the 
same be platinum, and in time, to eat or burn away the 
metal where the c»ntact is made. Some of the methods 
involve the use of platinum tips, some a series of contact 
points so arranged that only a small portion of the current 
may be switched on in succession: while most of the 
methods involve the use of springs, so as to make or break 
the contact as rapidly as possible, thus leaving less time for 
the destructive action of the oxygen. 

It is interesting, therefore, to note the method of making 
and breaking contact in the new switch-boards manufac- 
tured by the American Electric Construction and Supply 
Co. of Philadelphia, to be used in electric lighting stations. 

It belongs to the class of switches which overcome the 
troubles produced by spark, in that every time the plug is 
inserted or withdrawn it rubs the surfaces, and thus re- 
moves the coating of oxide. 

It consists of two rows of springs, A and B, shown in 
cross-section, each of which is connected to a pole of the 
dynamo. The upper row is attached to the positive 
poles and the lower row to the negative. Below these hang 
two rows of plugs C attached to the circuits by flexible 
cords. The upper row of plugs is painted red, and the 
lower black to distinguish readily the positive and negative 
ends of the lines. 

The arrangement of springs and plugs permits of the 
coupling up of circuits from two to any number. Any 
changes can be made almost instantaneously. The pecu- 
liar shape of springs and plugs prevent any chance of the 
plugs falling out by jarring or persons brushing against 
them. The springs, being connected up with the machine 
instead of with the plugs, prevent any possibility of short 
circuiting of machines. The board is made of polished 
walnut and presents a handsome appearance. If is very 
simple and easy to operate. Several of these boards are 
in operation in various sections throughout the country. 
The company are rapidly extending thei: business, They 
have met with good success. 
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The Legal Responsibility of Telegraph Companies, 





The Supreme Court of California has ruled on some 
interesting points in the law bearing upon the responsi- 
bility of telegraph companies. The case is that of Hart vs. 
the Western Union Telegraph Company. Mr. Hart, at 
Stockton, Cal., sent the following telegram: ‘George 
W. McNear, San Francisco : Buy bail barley falan ; report 
by mail.” The message was delivered: *‘George W. Mc- 
Near, San Francisco: Buy bain barley falan; report by 
mail.” By McNear’s private code “‘ bail” indicated ‘* 100 
tons,” and ‘‘ bain” indicated ‘* 225 tons.” Mr. Hart pointed 
out to the telegraph company that the amount of barley 
bought in excess of 100 tons would not be taken by him,, 
and inquired what should be done with it ; to which the 
reply was made that the company would not give any 
instructions about it. He then sold this excess at the 
highest market rate at a loss of $429.82, which sum, the 
company refusing to pay him, he sued for. The dispatch 
was sent on the ordinary blank, which provided that the 
company should not be liable, unless the message was 
repeated, for mistakes or delays in transmission or 
delivery or for non-delivery. This message was 
not iopeated. The defendant telegraph company gave 
evidence to show: (1) That owing to the stormy and 
foggy weather the transmission of messages was inter- 
rupted. (2) That the difference in the telegraphic code 
between ‘‘ bail” and ‘‘ bain” is a single dot. The plaintiff 
recovered a judgment, and the defendant company ap- 
pealed to the Supreme Court of California, where a rever- 
sal Wds Hid: Judge Ross; in the opinién, said: ‘(1) A8to 
the liability on a ciplier dispateh—thtuigh the company; 
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ticular message, they do know that messages of great value 
and importance, involving heavy losses in case of failuré 
or delay or mistake in their transmission, are constantly 
sent over their wires; and they do know that they hold 
themselves out to the public as prepared, at all times and 
for all persons, to transmit messages of this description, 
and the rule of damages is that although the message ig 
unintelligible to the company, yet as its undertaking was 
to transmit the message promptly and correctly, both 
parties contemplated that whatever loss should naturally, 
and in the usual course of things, follow a violation of that 
obligation, the company should be responsible for. (2) As 
to the binding force of the provision limiting the liability 
of the company for an unrepeated message: This regula- 
tion is not binding in law, for the reason that the law im-~ 
posed upon the company duties to be performed, for the 
performance of which it was entitled to a compensation to 
be fixed by itself, and which the sender had no choice but 
to pay ; that among those duties was that of transmitting 
messages correctly ; that the tariff paid was the considera} 
tion for the performance of this duty in each particulat 
case, and when the charges were paid the duty began, and 
there was, therefore, no consideration for the supposed 
contract requiring the sender to repeat the message at an 
additional cost of 50 per cent. The provision, therefore, is 
void. (3) Asto effect of the interruption of the electric 
current by natural causes: The company is exempt from 
errors arising beyond its control. The Court should have 
charged the jury that if they believed, from the evidence, 
that the mistake occurred from this cause, the negligence 
which had been established was excused and the defendant 
not liable. This was not done, and the judgment must be 
reversed.” 
————_ rr more ——- 


Short-circuiting of Lightning Currents. * 





When a current has.two paths of equal or different re 
sistances it will traverse each, the one of hicher resistance 
being called usually the shunt to the other or main circuit, 
In currents of low electromotive force, it is not necessary 
to take into account all the different paths open to the pas- 
sage of the current; but in case of lightning the current is 
of such high electro-motive force that it may jump from 
one portion of the circuit to another, while only a portion 
of it travels by the ‘course laid out for it. The jumping 
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acruss produces a spark which burns off theinsulation, and 
is likely to do further harm. An actual case of this nature 
is communicated to us by Mr. C. G. Tompkins, of Pittsfield, 
Mass., and as it may prove of interest to all and of practicay 
value to those engaged in the manufacture of magnetic 
coils, we reproduce it in his own words: 

Having occasion in the summer of 1883 to rewind a num- 
ber of annunciator drops which had been burnt out on the 
switch-board by lightning, I notised that nearly every one 
which was so burnt was wound very unevenly, like the 
acvompanying illustration. 

A represents the inside wire as the coil was started, and 
B the point at which the wire was burnt off. 

I explain this as follows: The coil was begun at B and 
wound, cone shaped, until full at ©, then the wire was 
carried down to B again, and the spool filled up. Now, 
when the lightning flash came in it traversed the wire 
until the point B was reached, at this point it found a 
much shorter course to jump across to the starting wire 
Atnan to pursue the regular road through the mass of 
wire hack to C, and as lightning has little regard for con- 
ventionalities, it accordingly made the shorter cut, On 
unwinding a number of other drops which were equally 
exposed to the lightning, but which were not burnt, [ 
found them in every; or nearly every case, evenly wound, 
This shows the great importance of winding electro-mag- 
nets evenly, especially when they are to be exposed to 
lightning. 

Heroic ELecrricians.—During the late cholera visitation in 
Italy, the Italian General Telephone Company gratuitously eb- 
tablished telephonic communication between the various bos- 
pitals andj cholera refuges, by the means of which tbe spread of 
the pestilence was considerably retarded. In replying to letters 
of gratitude received from the Syndics of Rome and Naples, 
Commendatore D. Gallotti, President of the I. G. T. Co., paysa 
well deserved tribute to the late Signor Ernesto di Maria, tech- 
nica) director of the Napies office. Hagerly replying toan urgent 
request for a telephone instrumient at the Pendino for use of the 
Relief Conitmittee, this ny succeeded in effecting communica 
tion; but was stricken, With death before he could reply to a mesé 
rk ne j Hille in the litle Hf duty | a HiWIe Heteeed 
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Underground Wires.* 





cannot be shifted by the weight of the earth over it, and be| 
strong enough to withstand the pressure and concussion of 


many different compounds of rubber, some better, some 
worse. After all, however, they are simply imitations of 


The question of underground wires is now one of such the traffic. It should be water-tight, and so arranged that| pure rubber and seldom equal it. Although both gutta 


universal interest, and one upon which opinions differing | +1, wires can be readily got at, when necessary, either forre- 
as widely as the Poles are so freely expressed by those pairs, or when required to be tapped and a branch line taken 
whom the public consider as its leaders, that I venture to| >... them. and above all it must be cheap. I have before 
think it may be of importance for this meeting to consider | |, tw pees es gach as have been successfally used. in 
: or 4 : England, and these I will explain later on. The cheapest} stance known, has been a favorite field for chemists 
Underground wires may be roughly divided into three conduit which will naturally occur to you is an ordinary 
cast-iron pipe or a wooden trough, but both of these have 
their disadvantages. A cable for underground electric| periments, and I hardly know of any electrician of stand- 
cable lighting is necessarily a costly thing, and the old| ing, in England at least, who has not in some way tried 


frankly what has already been done toward this end. 


kinds—lighting, telegraph and telephone. That the 
placing underground of telegraph wires in cities presents 
no unsurmountable difficulty, either mechanical or electri- 
cal, is acknowledged by all electricians. It is only neces- 
sary torefer to what has been already done in Chicago 
and Washington to prove its practicability, The placing 
underground of telephone wires is also admitted to be 
practical, and no doubt many of you have recently had 
the pleasure of listening to Mr. Berthon, of the Paris Tele- 
phone Co., describing how successful has been his under- 
ground telephone system in Paris. Mr, Edison proves 
every day that wires for incandescent lighting can convey 
their current underground and work, he claims, satis- 
factorily, and it is only when we come to the question of 
‘*arc” wires that any real difficulty has been experienced. 
That, however, it is possible to put arc Jeads underground, 
there is no room to doubt, and I purpose to point out to 
you, first, what are the special points necessary to insure 
a successful underground arc system, and, second, where 
such a system is in practical use, 

To place wires of any kind underground some sort of a 
conduit or receptacle is quite necessary, and while a tunnel 
or sub-way under every street strikes one at once as being 
the way out of the difficulty, still such a scheme must at 
once be discarded, in view of its cost, until such a time as 
the telephone and the electric light are in use in every 
household. Untilthat happy day the underground system, 
I think, will be somewhat piecemeal, *Each telephone, each 
light and each telegraph company will no doubt try to 
work its own wires in its own way, to have its wires in its 
own conduit, allowing no rival to have access to them. 
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CABLE WITHOUT 
INSULATION, 


INSULATION. 


Admitting this, let us see how this can be worked out. The 
problem before us is, suppose all the telegraph and tele- 
phone lines underground, how to place the electric light 
wires, so that they will work and not incommode either 
their telephonic or telegraphic neighbors, A telegraph line 
is notinjuriously affected by an arc circuit, even if in very 
close proximity, provided, as is always the case, there is a 
return wire for the are circuits, A telephone wire is prac- 
tically uselessif in its neighborhood there is an arc circuit, 
but if instead of using a single wire for your telephone, 
you use a metallic circuit, your instrument is in no way 
affected, and you get satisfactory results. These are, ina 
word the conclusions arrived at after a-very long and thor- 
ough investigation into the subject of induction, made by 
the Gramme Committee last winter—and I think they are 
pretty generally accepted. 

When arc lighting was first started here, overhead wires 
were of course adopted, and it is no doubt largely owing to 
their cheap-eonstruction that arc lighting has made the 
wonderful strides it has in this country, and now that the 
public are clamoring for the removal of the unsightly poles 
which disfigure their streets, the companies are loath to 
sacrifice so much original expenditure, as inso many cases 
where they have tried an underground system the result 
has been failure and loss, till now the feelings of the light 
companies toward the underground question is one of great 
caution and unbelief, I think all the companies are agreed 
that, if their wires can be placed underground, it is to their 
interest to have them there, Their scepticism is not to be 
wondered at, when we, as practical men, listen to the 
nostrums so frequently propounded by the many electrical 
quacks. 

For underground work the first thing to be decided upon 
is the conduit. There are many things which influence a 
decision as to its size and shape, but the following are sb- 
solutely necessary. 

If it is under a street, it must be laid solidly, so that it 
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eable maxim that insulated wire should be treated with 
respect, and as carefully as a new-born baby, is doubly true 
in respect to it. It is bad policy to haul any insulated 
wire through a pipe. It lays the cable open to damage 
and weakening at the hands of careless workmen, and 
this, where possible, should be avoided. In laying a new 
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line it is therefore advisable to have the top of the conduit 
removable and to lay the cable in it, thus saving any 
chance of injury. A wooden box does not, in practice, 
auswer so weil as iron, and its economy, in England at 
least, is little. 

Having settled the question of conduit, the next ques- 
tion which arises is, what is the best conductor to use? 
The conductor must, of course, be of the purest copper, 
aud it isto be preferred iu the form of a strand, rather 
than as a solid wire. A stranded conductor need cost but 
a trifle more than a solid wire; it is more easily handled, 
and thus renders the cable less liable to damage. It pre- 
sents a larger radiating surface, and is in every way pref- 
erable. The insulation of the conductor is of supreme 
importance, as upon its properties depends the success or 
failure of the circuit. Where a high tension current is 
used with an E. M. F. of about two thousand volts, every- 
thing must be of perfect workmanship. A charge of this 
magnitude rushing through the wire tests, and tries its 
capacity to the utmost. Any weak place in the insulation 
is soon found out, and a leak once started, the cable is 
doomed. The electricity will find its shorter way home, 
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consuming everything in its course. It is, therefore, abso- 
lutely necessary that the insulation be such as will with- 
stand a high tension current; that the workmanship be 
perfect, and, most important, that the insulation be pro- 
tected from any danger of mechanical damage. 
The only three insulating materials that need be con- 
sidered are gutta percha, rubber and its compounds, and 
bitite or vulcanized bitumen—paraffine and the numerous 
cotton coverings, although very useful in their own place, 
are no good for underground, they will neither stand the 
dampness, nor in fact can they ever be considered as 
“insulating” a wire. For you cannot consider a wire 
insulated, unless when after soaking ina tank of water, 
and testing by means of a Thomson’s galvanometer you 
get a high insulation resistance. A perfect underground 
wire should have the following qualities. 
a. It should be permanent and unchanging. 
b. It should have an affinity for the earth and be un- 
affected by earth acids and changes of temperature. 
c. It should be cheap, a good insulator and reliable. 
The most famous of all insulators is perhaps gutta 
percha, its tenacious, gummy nature adapts it admirably 
for that purpose, and when under water and unexposed to 
the atmosphere it is recognized as the standard. The con- 
ductors of most sub-marine cables are insulated with gutta 
percha, and when electric lighting first became a fact 
gutta percha was used in preference to all others. The ob- 
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jections to its use for underground purposes are, however, 
grave. While it is under water its life may be very great, 
but used in thie dry it often rapidly deteriorates, the 
natural gum exudes and leaves only a brittle resin, which 
soon becomes useless, It is very susceptible to tempera- 
ture, and cannot be handled with safety in a higher tem- 
perature than about 84° F., and thus, in this climate it is 
practically useless for underground electric light purposes. 

Vulcanized India rubber, when pure virgin rubber is 
used, isalso a good material, but it is always treacherous 
and uncertain even when best, and the temptation to use 
old and spent rubber, and to doctor it in its vulcanization 
is always great—and soon tells. You cannot make a silk 
purse fron a sow's ear; isa good old proverb; There are 


percha and India rubber have long been good servants to 
electricians, and especially to telegraphists, it bas long 
been felt that some new, cheaper and permanent insula- 
tor was wanted. Bitumen, as the most permanent sub- 


and experimentalists, Its chemical composition being 
so nearly allied to that of pure rubber, seemed to invite ex- 


to make use of it as an insulator. Fatlure followed every 

attempt until Mr. W. O. Callender, of London, England, 

succeeded some years ago in producing this material 

‘ Bitite,” or vulcanized bitumen, in which, by a peculier 
secret treatment, he preserves all the lasting properties of 
bitumen and adds to it many of the characteristics of rub- 
ber. A minerai insulating material is thus produced, 
which, having an earth as its basis, is perfectly suited fur 
underground, while its low cost invites its use. Theoret: 
cally it is the most perfect of all underground insulations 
and is accepted as such for all heavy work in England, and 
there in almost every important installation the main 
cables are insulated with the Callender Co.'s * Bitite.” 
The House of Commons, Buckingham Palace, the New 
Law Courts, London, the Estate of Lord Salisbury at Hat 
field (where there are many miles of underground work) 
are among the best known installations in England and in 
every case the Bitite wire in service is underground. It is 
used by the War Office, Admiralty, India Office and other 
departments of Her Maje-ty’s Government, all the leading 
companies, Brush. Swan, Edison, Pilsen-Joel, Crompton, 
Maxim-Weston, Rogers, Fife Main and Jablochkoff, and m 
every case it is recognized as the wire for heavy under- 
ground work. 

Naturally every street to be lighted presents special 
features to be treated specially, and if I describe several 
of the different systems already laid by the Callender Co.., 
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and the plans elaborated by them for the Swan-Edison Co., 
you will see their practicability and appreciate their sim- 
plicity and comparative economy. 

In sume cases where it has been found impossible to lay 
the cable, it has been necessary to draw it through a pipe, 
At Hatfield several of the cables were drawn through or- 
dinary earthenware drain pipes, and in one installation for 
the Jablochkoff Co., where abeut 20 miles of cable were 
used, it was pulled though iron pipes, and I may mention 
to.show what some people think of insulated wire that in 
this case it was drawn through by horses. How that wire 
did escape ruination has always been a subject of wonder, 
At Eastbourne, atown about 50 miles from London, lighted 
by the Brush Co.. the wires are nearly all underground 
and work well. There the wires are drawn through an 
iron pipe, und a considerable part of them are insulated 
with *‘ bitite.” In London itself there is not much perma- 
nent arc lighting, and there where the system of pulling 
through pipes is not carried out the following plan has 
been adopted : 

An iron trough has been laid solidly, and coupled as 
shown in the sketch, and in this at intervals of about 18” 
are placed bridges, made of insulite, a special prepar: - 
tion of bitumen, and on them the cable is laid. These 
bridges are inexpensive, and practical men will at once see 
their advantage in keeping the cables equally distant, and 
in facilitating their laying. When the cable is laid, pure 
melted bitumen is run in so as to cement cables, bridges and 
trough into a solid mass. Care is taken that the heat of 
the bitumen is not such as to injure the cables, but just 
sufficient to make a solid mass. The cables once laid upon 
this plan cannot go wrong, no injury can get at them, and 
you thus have a permanent piece of work. You may say 
-that such a scheme is faulty, because it does not allow you 
to increase your number of cables without tearing up the 
street—although when the gas companies require larger 
mains they are obliged to open up the streets. Still our 
difficulty may be overcome by laying such mains 
as are required a‘ once, and allowing a free space 
over them in which the cables might be drawn in if 








neveasary, The wires can be tapped and sonnestion made 
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Underground Wires.* 





The question of underground wires is now one of such 
universal interest, and one upon which opinions differing 
as widely as the Poles are so freely expressed by those 
whom the public consider as its leaders, that I venture to 
think it may be of importance for this meeting to consider 
frankly what has already been done toward this end. 

Underground wires may be roughly divided into three 
kinds—lighting, telegraph and telephone. That the 
placing underground of telegraph wires in cities presents 
no unsurmountable difficulty, either mechanical or electri- 
cal, is acknowledged by all electricians. It is only neces- 
sary to refer to what has been already done in Chicago 
and Washington to prove its practicability. The placing 
underground of telephone wires is also admitted to be 
practical, and no doubt many of you have recently had 
the pleasure of listening to Mr. Berthon, of the Paris Tele- 
phone Co., describing how successful has been his under- 
ground telephone system in Paris. Mr. Edison proves 
every day that wires for incandescent lighting can convey 
their current underground and work, he claims, satis- 
factorily, and it is only when we come to the question of 
“‘arc” wires that any real difficulty has been experienced. 
That, however, it is possible to put arc Jeads underground, 
there is no room to doubt, and I purpose to point out to 
you, first, what are the special points necessary to insure 
a successful underground arc system, and, second, where 
such a system is in practical use, 

To place wires of any kind underground some sort of a 
conduit or receptacle is quite necessary, and while a tunnel 
or sub-way under every street strikes one at once as being 
the way out of the difficulty, still such a scheme must at 
once be discarded, in view of its cost, until such a time as 
the telephone and the electric light are in use in every 
household. Until that happy day the underground system, 
I think, will be somewhat piecemeal, ‘Each telephone, each 
light and each telegraph company will no doubt try to 
work its own wires in its own way, to have its wires in its 
own conduit, allowing no rival to have access to them. 





CABLE WITH 
INSULATION, 


CABLE WITHOUT 
INSULATION. 


Admitting this, let us see how this can be worked out. The 
problem before us is, suppose all the telegraph and tele- 
phone lines underground, how to place the electric light 
wires, so that they will work and not incommode either 
their telephonic or telegraphic neighbors, A telegraph line 
is not injuriously affected by an arc circuit, even if in very 
close proximity, provided, as is always the case, there is a 
return wire for the are circuits, A telephone wire is prac- 
tically useless if in its neighborhood there is an arc circuit, 
but if instead of using a single wire for your telephone, 
you use a metallic circuit, your instrument is in no way 
affected, and you get satisfactory results. These are, in a 
word the conclusions arrived at after a-very long and thor- 
ough investigation into the subject of induction, made by 
the Gramme Committee last winter—and I think they are 
pretty generally accepted. 

When arc lighting was first started here, overhead wires 
were of course adopted, and it is no doubt largely owing to 
their cheap-eonstruction that arc lighting has made the 
wonderful strides it has in this country, and now that the 
public are clamoring for the removal of the unsightly poles 
which disfigure their streets, the companies are loath to 
sacrifice so much original expenditure, as in so many cases 
where they have tried an underground system the result 
has been failure and loss, till now the feelings of the light 
companies toward the underground question is one of great 
caution and unbelief, I think all the companies are agreed 
that, if their wires can be placed underground, it is to their 
interest to have them there. Their scepticism is not to be 
wondered at, when we, as practical men, listen to the 
nostrums so frequently propounded by the many electrical 
quacks, 

For underground work the first thing to be decided upon 
is the conduit. There are many things which influence a 
decision as to its size and shape, but the following are ab- 
solutely necessary. Tit 

If it is under a street, it must be laid solidly, so that it 
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cannot be shifted by the weight of the earth over it, and be 
strong enough to withstand the pressure and concussion of 
the traffic. It should be water-tight, and so arranged that 
the wires can be readily gotat, when necessary, either forre- 
pairs, or when required to be tapped and a branch line taken 
from them, aud above all it must be cheap. I have before 
me two sections such as have been successfully used, in 
England, and these I will explain later on. The cheapest 
conduit which will naturally occur to you is an ordinary 
cast-iron pipe or a wooden trough, but both of these have 
their disadvantages. A cable for underground electric 
cable lighting is necessarily a costly thing, and the old 
eable maxim that insulated wire should be treated with 
respect, and as carefully as a new-born baby, is doubly true 
in respect to it. It is bad policy to haul any insulated 
wire through a pipe. It lays the cable open to damage 
and weakening at the hands of careless workmen, and 
this, where possible, should be avoided. In laying a new 
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line it is therefore advisable to have the top of the conduit 
removable and to lay the cable in it, thus saving any 
chance of injury. A wooden box does not, in practice, 
answer so well as iron, and its economy, in England at 
least, is little. 

Having settled the question of conduit, the next ques- 
tion which arises is, what is the best conductor to use? 
The conductor must, of course, be of the purest copper, 
and it is to be preferred iu the form of a strand, rather 
than as a solid wire. A stranded conductor need cost but 
a trifle more than a solid wire; it is more easily handled, 
and thus renders the cable less liable to damage. It pre- 
sents a larger radiating surface, and is in every way pref- 
erable. The insulation of the conductor is of supreme 
importance, as upon its properties depends the success or 
failure of the circuit. Where a high tension current is 
used with an E, M. F. of about two thousand volts, every- 
thing must be of perfect workmanship. A charge of this 
magnitude rushing through the wire tests, and tries its 
capacity to the utmost. Any weak place in the insulation 
is soon found out, and a leak once started, the cable is 
doomed. The electricity will find its shorter way home, 
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consuming everything in its course. It is, therefore, abso- 
lutely necessary that the insulation be such as will with- 
stand a high tension current; that the workmansbip be 
perfect, and, most important, that the insulation be pro- 
tected from any danger of mechanical damage. 

The only three insulating materials that need be con- 
sidered are gutta percha, rubber and its compounds, and 
bitite or vulcanized bitumen—paraffine and the numerous 
cotton coverings, although very useful in their own place, 
are no good for underground, they will neither stand the 
dampness, nor in fact can they ever be considered as 
“insulating” a wire. For you cannot consider a wire 
insulated, unless when after soaking ina tank of water, 
and testing by means of a Thomson’s galvanometer you 
get a high insulation resistance. A perfect underground 
wire should have the following qualities. 

a. It should be permanent and unchanging. 

b. It should have an affinity for the earth and be un- 
affected by earth acids and changes of temperature. 

c. It should be cheap, a good insulator and reliable. 

The most famous of all insulators is perhaps gutta 
percha, its tenacious, gummy nature adapts it admirably 
for that purpose, and when under water and unexposed to 
the atmosphere it is recognized as the standard. The con- 
ductors of most sub-marine cables are insulated with gutta 
percha, and when electric lighting first became a fact 
gutta percha was used in preference to all others. The ob- 
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jections to its use for underground purposes are, however, 
grave. While it is under water its life may be very great, 
but used in thie dry it often rapidly deteriorates, the 
natural gum exudes and leaves only a brittle resin, which 
soon becomes useless, It is very susceptible to tempera- 
ture, and cannot be handled with safety in a higher tem- 
perature than about 84° F., and thus, in this climate it is 
practically useless for underground electric light purposes. 

Vulcanized India rubber, when pure virgin rubber is 
used, isalso a good material, but it is always treacherous 
and uncertain even when best, and the temptation to use 
old and spent zubber, and to doctor it in its vulcanization 
is always great—and soon tells. You cannot make a silk 
purse frond a sow’s ear; isa good old proverb; There are 








many different compounds of rubber, some better, some 
worse. After all, however, they are simply imitations of 
pure rubber and seldom equal it. Although both gutta 
percha and India rubber have long been good servants to 
electricians, and especially to telegraphists, it bas long 
been felt that some new, cheaper and permanent insula- 
tor was wanted. Bitumen, as the most permanent sub- 
stance known, has been a favorite field for chemists 
and experimentalists. Its chemical composition being 
so nearly allied to that of pure rubber, seemed to invite ex- 
periments, and I hardly know of any electrician of stand- 
ing, in England at least, who has not in some way tried 
to make use of it as an insulator. Failure followed every 
attempt until Mr. W. O. Callender, of London, England, 
succeeded some years ago in producing this material 
‘+ Bitite,” or vulcanized bitumen, in which, by a peculiar 
secret treatment, he preserves all the lasting properties of 
bitumen and adds to it many of the characteristics of rub- 
ber. A mineral insulating material is thus produced, 
which, having an earth as its basis, is perfectly suited fur 
underground, while its low cost invites its use. Theoreti- 
cally it is the most perfect of all underground insulations 
and is accepted as such for all heavy work in England, and 
there in almost every important installation the main 
cables are insulated with the Callender Co.’s ‘* Bitite.” 
The House of Commons, Buckingham Palace, the New 
Law Courts, London, the Estate of Lord Salisbury at Hat~ 
field (where there are many miles of underground work) 
are among the best known installations in England and in 
every case the Bitite wire in service is underground. It is 
used by the War Office, Admiralty, India Oftice and other 
departments of Her Majesty’s Government, all the leading 
companies, Brush. Swan, Edison, Pilsen-Joel, Crompton, 
Maxim-Weston, Rogers, Fife Main and Jablochkoff, and in 
every case it is recognized as the wire for heavy under- 
ground work. 
Naturally every street to be lighted presents special 
features to be treated specially, and if I describe several 
of the different systems already laid by the Callender Co., 
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and the plans elaborated by them for the Swan-Edison Co., 
you will see their practicability and appreciate their sim- 
plicity and comparative economy. 

In sume cases where it has been found impossible to lay 
the cable, it has been necessary to draw it through a pipe, 
At Hatfield several of the cables were drawn through or- 
dinary earthenware drain pipes, and in one installation for 
the Jablochkoff Co., where about 20 miles of cable were 
used, it was pulled though iron pipes, and I may mention 
to.show what some people think of insulated wire that in 
this case it was drawn through by horses. How that wire 
did escape ruination has always been a subject of wonder, 
At Eastbourne, atown about 50 miles from London, lighted 
by the Brush Co.. the wires are nearly all underground 
and work well. There the wires are drawn through an 
iron pipe, and a considerable part of them are insulated 
with ** bitite.” In London itself there is not much perma- 
nent arc lighting, and there where the system of pulling 
through pipes is not carried out the following plan has 
been adopted : 

_ Aniron trough has been laid solidly, and coupled as 
shown in the sketch, and in this at intervals of about 18” 
are placed bridges, made of insulite,a special preparé- 
tion of bitumen, and on them the cable is laid. These 
bridges are inexpensive, and practical men will at once see 
their advantage in keeping the cables equally distant, and 
in facilitating their laying. When the cable is laid, pure 
melted bitumen is run in so as to cement cables, bridges and 
trough into a solid mass. Care is taken that the heat of 
the bitumen is not such as to injure the cables, but just 
sufficient to make a solid mass. The cables once laid upon 
this plan cannot go wrong, no injury can get at them, and 
you thus have a permanent piece of work. You may say 


-that such a scheme is faulty, because it does not allow you 


to increase your number of cables without tearing up the 
street—although when the gas companies require larger 
mains they are obliged to open up the streets. Still our 
difficulty may be overcome by laying such mains 
as are required a+ once, and allowing a free space 
over them in which the cables might be drawn in if 
necessary, The wires can be tapped and connection made 
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easily in something like this way. The lid would be re- 
moved and the hard bitumen chipped off till the cable was 
exposed. A hole would be cut in the side of the conduit 
and to it wceuld be screwed an ordinary gas pipe to make a 
water-tight joint, and through this pipe the branch house 
cable could be brought and joined in the ordinary way to 
the main cable ; replace carefully the insulation and then 
pour in some more melted bitumen, and the deed is done 
—your connection iscomplete. Substantially, this is the 
scheme prepared under the instructions from the Edison 
Swan Co., and while its efficacy is certain its cost is com- 
paratively low. The main cables at the New Law 
Courts, London, and the cable for the Brush Co. (arc 
lights) at Plymouth, as wellas many others, are on a modi- 
fication of this plan. Granted the efficiency of this 
scheme the question of cost is of next importance, 
Where there is only one wire to be laid the 
cost is of course proportionately high. Where a larger 
number of leads can be laid say eight wires (4 circuits) the 
cost of cable, conduit, bitumen and labor, should be de- 
creased to about twenty-five cents per foot per wire. 
These figures are of course only very rough, but are 
enough to give you an idea of the cost. It must be recog- 
nized that every piece of underground work is a special 
piece of engineering where special difficulties have to be 
overcome, and a scheme that is in all its details perfect for 
one place may not be at all adapted for another, although 
the cost of each installation need not vary very much. 
That with such an underground system as I have described 
the actual working expenses of a plant will be decreased 
goes without saying. This insulation will be more per- 
fect; failures altogether done away, no chance of interfer- 
ence owing to weather, and no breaking down of wires are 
among a few of the advantages to be reaped from such a 
system. That the original cost of such a plant would be 
higher, is also true, but I maintain that true economy is 
not arrived at by the erection of the cheapest kind of work, 
but by the erection of some solid, permanent system in 
which maintenance does not form one of the chief items, 
and such a system I have had the honor of laying before 
you to-day. 

Tn conclusion, let me frankly state that what I have ad- 
vocated should be taken as “ principles” not so much as 
‘*details.” And these principles are—1. That to have an 
underground system for arc lighting you must have a 
thoroughly insulated wire, and that such insulation must 
be able to withstand a high tension current without de- 
terioration, and must be reasonably permanent, and 2. 
That the cable must be thoroughly protected from mechan- 
ical damage, must be easily got at and must be easily 
tapped. 

The scheme I have explained to you is the result of prac- 
tical experience; it is not a fancy plan simply evolved from 
out the imagination. It has withstood the test of two 
years’ experience in England and is to-day as perfect as 
when laid down, and it is acknowledged to be perfectly 
successful and is admitted to be the cheapest scheme 
known, and, I am confident, will prove equally successful 
here. 


DISCUSSION, 


The Chairman: Has any gentleman present any remarks 
to make on the subject of this paper? I would like very 
much to hear from Mr. Preece in regard to underground 
wires. 

Mr. Preece: Is thisa question of are lighting by means 
of underground wires? 

The Chairman: Outside of that there are persons here 
who are interested in other underground wires, with which 
you are very familiar. 


Mr. Preece: I have been striving very hard during the 
whole of my stay in this country to prevent being drawn 
intoa discussion of this question of underground wires, 
and I am bound to confess that my first sensation on hear- 
ing the title of Mr. Callender’s paper read was to take 
up my hat and walk, but that would have been an act of 
discourtesy to the members present if I had done so: there- 
fore I sat it out. and I have submitted to this very painful 
ordeal placed upon me by your President to say something 

n this much vexed question. ‘ 


Now, it is not a vexed question in England. The ques- 
tion of aerial wires and underground wires is not a prob- 
lem to be solved; it is a pro! lem that has been solved; and 
whether a wire be put under ground or whether it be put 
above ground is simply a question of pounds, shillings and 
pence. As Mr. Callender has said, it is an engineering 
question, and if any town or any village or any landlord 
wants a wire to be put under ground, he simply has to call 
in any ordinary English electrician, and he would not be 
competent to maintain the title of electrician unless he was 
able to give a clear, impartial and fair estimate of the con- 
ditions determined by putting the wire under ground. We 
know the cost, we know the durability, and we know ex- 
actly what to do in any case, whether it was arc lighting, 
incandescent lighting, telegraphic work or telephonic 
work. ButIam far from saying that what governs us 
in England would govern you in the United States. I 
would not for a moment admit that the experience that 
we have had with underground wires in England is 
necessarily the same experience that you ought to have 
had. You ought to have done this years ago in the United 
States. But the conditions are totally different. You 
have a different climate, and you have different atmos- 
pheric conditions, and you work your telegraph in a very 
different way. You have a greater distance to go over, and 
you have both those extremes of heat and cold that we 
never get in our experience on the other side of the Atlan- 
tic Ocean. Hence our experience is not necessarily your 
experience. But with that experience on that side of the 
water I don’t think that there is an engineer, however com- 
petant he may be for designing underground work in Eng- 
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layed the solution of this question with you so long I can- 
not make out. When I was here seven years agoI saw your 
corporation spending heaps. of money in beautifying your 
streets and in the erection of beautiful buildings, and then 
allowing them to be disfigured with those hideous posts 
overhead with wires strung on them. The only advan- 
tage that Ihave yet observed with those overhead wires 
has been that in hot weather in some place they form very 
convenient shade. Beyond that I know of noearthly 
reason why they should be put up. But while you have 
in this country gone to one extreme, that is in avoiding 
underground wire altogether, there isa strong tendency 
somehow to drive you to the other extreme, and that is to 
force you to put your wires underground. Now, I know 
the old story about leading the horse to the pond—you 
cannot make him drink, and I know quite enough of the 
American character to know that you cannot force 
telegraphic companies and telephone companies in this 
country to go under ground against their will. They must 
be led up to 1t gantly. It is not ridiculous legislation, and 
itis not the passing of impractical and absurd measures that 
will furce the wires underground. It will be agradual teach- 
ing of experience in reference to the working of the compa- 
nies. I have comein contact, since I came here, with a good 
many telegraph people. I find they all say, and 1 am sure 
they are quite true in what they say, ‘‘Show us a prac- 
tical underground system and we will adopt it.” Well, I 
saw several experiments going on, and I can speak from 
experience of Mr. Callender’s system. All he has said I 
think is to be recommended. In several instances we have 
given it a very fair trial on the other side of the Atlantic, 
and we have tried it faithfully and impartially, as we try 
every new system that is brought to us, solely on the ques- 
tion of pounds, shillings and pence. And from my own 
experience I can confirm all be has claimed for his mate- 
rial. We use it in pipes, and we also draw into those pipes 
copper wires coated with gutta-percha. We are perfectly 
satisfied with gutta-percha. We know exactly how much 
to allow for renewal. 

We know exactly the durability. All we want now 
is to have some substance that will give us the same 
advantages as the gutta-percha at a cheaper price. At the 
same time it isa question of pounds, shillings and pence. 
We know how much it costs us to maintain wires over 
ground. We know that if we have more than fifteen wires 
we go under ground, because it is cheaper. That has 
proved to be the case in England, and we put our wires 
under ground, because it is cheaper than to go over ground, 
But there is a serious disadyantage in underground wires, 
and one which would be felt here more than any other, 
and that is the retarding effect upon the working of the 
telegraph with the underground system when it is used. 
With the insertion of every mile of underground working 
we have a reduction of the rate of work. On sucha cir- 
cuit as between London and Glasgow it amounts to one 
word per minute, and in working from London to Glas- 
gow at the rate of two hundred words per minute, if we 
had ten miles of underground the rate would have to be 
reduced to one hundred and ninety, so that we find on 
such a circuit that the insertion of this underground por- 
tion retards the rate of working. 

Again with tne telephone. I have heard many people 
say on this side of the Atlantic that you cannvwt work the 
telephone under ground. Well, thatis simply an absolute 
mistake. You can work telephones under ground as 
well as you can work them over ground, but with- 
in limits. We have at Newcastle, in England,a very 
extensive telephone exchange with seven hundred sub- 
scribers. Newcastle is a town of over one hundred thou- 
sand inhabitants, and the whole of that system is worked 
with an underground system with no difficulty and no 
trouble of any sort or kind. But, again, there are limits. 
This question of static capacity that retards the rate of 
working all automatic circuits takes off the fine waves of 
sound that render articulation clear ; and as you add mile 
upon mile of underground circuit, so your articulation di- 
minishes until at last you get to the point where articula- 
tion for telephonic purposes is practically difficult or im- 

sible. The distance on wires that we use now, or the 
ength of work, is twelve miles. 

Within twelve miles you can work the telephone system 
on a metallic circuit as efficiently under ground as you can 
over ground, 

Now, I say you have gone to the extreme. You have up 
to the present moment ignored underground working alto- 
gether. But there is danger of your being forced to the 
other extreme, of being forced under ground, although I 
do not think you will beso forced. I think the true solu- 
tion will be as much as possible a matter of expense, as all 
telegraph companies and telephone companies will learn. 
They are perfectly willing to use an improved system of 
underground work. The people themselves would not ad- 
mit of that destructive policy of cutting down the poles 
with axe and saw. Iam told that in one. town not 
a hundred miles away from Philadelphia, on the 
first of January an armed body of men will turn 
out with axes and saws, and will cut down ever 
telegraphic post in that city. I don’t think it is at all 
likely that that will be done, for even the thought or 
idea is suicidal and foolish, and the public would not sub- 
mit to it for one minute. Therefore on this question what 
I have to say is, judging from our experience in England, 
the underground working is as simple as A, B, C, and the 
more the question is examined, the more these new sys- 
tems are tried, the more telephone companies will take a 
little more sense into their councils and try, so as to sat- 
isfy the public that they are trying, a little underground 
working and the telegraph companies the same, then tbe 
sooner will this question be settled and the sooner will 
poor, unfortunate engineers like myself who come over 
here, the sooner we shall be—I forget the exact words I 
want to use—the better pleased we shall be in the uture 
to come over here with the hope that in running over for 
five or six months we will escape from outside pressure 
and-obtain needed rest. [Applause.] 
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Erie Telephone Affairs. 
An informal meeting of stockholders of the Erie Tele- 
graph and Telephone company was held in the company’s 
office in Lowell, Mass., on Nov. 10, lasting from 11 until 1 
o'clock, About a score of the heavier holders of the shares 
living in Lowell were present. In the absence of President 
Ingham, Hon, Francis Jewett took the chair, The special 
business was to hear what Messrs, Dunbar and McKinstry, 





superintendents of the SouthWest and Cleveland distrists 





respectively, had to say in regard to the condition and 
prospects of the divisionsover which they exercise control. 
The information desired was drawn out by industrious 
questioning, and the managers responded readily and in the 
main satisfactorily. 

Mr. McKinstry said that the net earnings of the Cleve- 
land district were between $50,000 and $55.000 a year. 
The condition of the construction was first-rate,and no cost 
on that account, save the replacing of a few poles, would 
be necessary foralong time. There is no new territory 
to cover. 

Mr. Dunbar told a good story for the Southwest. It was 
well supplied with telephones, the work of construction 
was about finished, and the net earnings, allowing $3,000 
a month for the new construction, were $84,000 a year. If 
it is decided to savethis construction money, the earnings 
would be $10,000 a month. 

—————o+o-> oo o— 
The New Mine of Humor. 





The witty paragrapher and the funny man of the news- 
paper have recently struck a new lead in recounting the 
amusing mistakes which occur by exchange operators giv- 
ing the wrong party the subscriber, or switching off some 
one who has begun a conversation and connecting him 
with others who are talking, says the Kansas City Times. 

A sample story is about a customer who rang up his 
butcher to inquire what he had put in the last sausage sold 
him. Before the butcher could respond, the operator dis- 
connected him, and the customer was let into a conversa- 
tion between two men about a well which had just been 
cleaned, and the one who was talking was relating what 
he had found in it. Tbe customer only heard ‘‘two dead 
cats, three rats and-—”’ when he threw down the telephone 
in horror, and the agonies of a cholera patient were en™ 
dured by him for the next hour. Another tells of how a 
young lady was shocked by having, unknown to her, a 
butcher boy’s account of the slaughtering of a calf switched 
in upon a young man’s description of a runaway in which 
a mutual young lady friend was concerned. In the midst 
of the account, the lady listener heard a hoarse voice say : 
‘* I then cut her throat, grabbed her by the leg and—” and 
a dead swoon prevented her hearing the conclusion. 

A mistake not exactly of this kind, but still a pretty 
good sample of amusing errors which may occur, is re- 
ported from the office of a gentleman in this city, and, as 
the truth is vouched for, it is additionally interesting. A 
young business man rang up, calling for gentleman friend- 
The operator mistook the number, and a lady’s voice 
answed “ Hello, what do you want ?”’ 

‘*Well, who are you ?” 

“Tm 70.” 

* You're too old. 

Tableau. 


I want 17.” 





A Little Utilization of Niagara. 





Several correspondents have asked us whether it is true 
that Niagara is now being used electrically. We give the 
following from the Buffalo Express, in reply : 

‘* Yes, we bave operated the Buffalo Telephone Exchange 
for the past ten days with electricity made at Niagara 


Falls,” was the interesting remark made by the manager of 


the Bell Telephone Company. ‘‘ A great many people have 
urged the feasibility of utilizing the Niagara Falls for 
water-power purposes, claiming that in them was power 
enough to drive every machine operated in the State—if it 
could be connected. The company has two wires to Niagara 
Falls. Only one of these has been used at night. Asan 
experiment we placed a generator in the paper mills of 
Quimby & Co., at Niagara Falls, which runs at night, and 
connected the machine with our twenty miles of wire. The 
result bas been asuccess. If youringup Police head- 
quarters at midnight to-night, your answer from the Cen- 
tral Office will be made by electricity made at Niagara 
Falls.” 

‘‘How many telephones are supplied from the new 
power ?” 

‘*We have about 1,500 instruments in use in this city, 
and connections with about 300 towns and villages, which 
have an aggregate of 3,000 instruments. Yes, it is a perfect 
success. Wonderful, yousay? Why, nothing is wonder- 
ful with electricity.” 
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Prompt AND Erricrent WorK.—Police-Commissioner Par- 
tridge, of Brooklyn, has issued a special order, thanking Mr. F. 
C. Mason, the Superintendent of the Police Telegraph Bureau, 
and bis operators and clerks for the efficient manner in which 
they received and recorded the returns from the numerous elec- 
tion district, the night after election. 

EXcELSIOR ELECTRIC COMPANY have just shipped fifteen of the 
thirty-light arc machines ordered three weeks ago for the New Or- 
leans Exhibition. They seem to be doing quick work. We 
understand this company will light Dr. Talmage’s Tabernacle 
building next week, for the great fair which will be held during 
the week of Nov. 17 to 24. 

Mr. E. R. KNow £8, Electrician for the Consolidated Electric 
Light Company, has just completed, after a short period of 
experimenting, a new fifty candle-power incandescent lamp, 
which the above company are exhibiting and using in connec- 
tion with their system in the Mutual Life Building, Nassau and 
Liberty streets, New York. They can turn it on or off without 
affectizig the smaller sixteen candlelamps on the same cir- 





cult, or the electromotive force at the dynamo machine, Mr, - 


Knowles will soon exhibit on the same ¢irertit # 100-candle lamp . 
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The Partrick & Carter Exhibit. 





The multiplicity aud variety of the telegraphic and elec- 
trical instruments and supplies manufactured, imported 
and sold by the old house of Partrick & Carter, of 114 
South Second street, Philadelphia, is bewildering. The 
large business of the firin is a striking instance of the im- 
portance that a number of small artieles assume commer- 
cially in the aggregate ; und it is at the same time a pleas- 
ing example of the numerous ramifications of modern 
applied electricity. 

It is not our object now to mention in detail all the in- 
struments and supplies furnished by the firm, but simply 
to note the leading features of their tasteful exhibit shown 
in the north gallery, overlooking the fountain, at the 
Philadelphia Electrical Exhibition. Perhaps the house of 
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alarms, nickel plated, with continuous ringing attachment. 
The patent needle principle is used, and the pointer indi- 
cates the room. Inthe alarm the hand remains pointing 
until the knob at the bottom is pulled. The bell continues 
ringmg—even if. the door or window opened is instantly 
closed—until the switch is turned off. We observed iz 
the details very careful attention to thorough -workman- 
ship. The bells are mounted on solid iron frames, 
the magnets are made of the best insulated copper 
wire and the letters or numbers are painted on 
the dial and then gilded. The woodwork—oak, walnut, 
and other rich woods—is highly finished and of ornamental 
appearance. Fig. 6 is the Hess Electric Annunciator, 
combining hotel call and fire alarm. The invention con- 
sists in utilizing the electric hotel annunciator in such 








a manner that signal-calls can be readily made from the 


a 
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Partrick & Carter is most familiar in connection with 
telegraphic apparatus, and the operators are certainly not 
a few who have arrived at efficiency with the aid of their 
sets of instruments; and it was natural, therefore, that 
keys, relays, sounders and batteries should figure prom- 
inently in the display. Fig. 1 isacut of their “ original 





little giant pocket” relay. The tone of this is loud and 
clear, almost equal to that of a sounder, and although all 
the parts are nearly full-sized, the whole is most compact 
and handy, t1¢ case being only 5 in. long and 3 in. wide. 
Fig. 2 is their chlorime battery, made under the Fitch 
patent. This is the latest form, being a completely 
sealed cell; both the top of the jar and the cover are par- 
affined ; and thuS evaporation or the running over or for- 





Fia. 38. 


mation of salts at the top and upon the sides of the jar is 
prevented. Considerable use is being: made of the chlorine 
battery in telephony, and it is recommended for all kinds 
of electric bell, annunciator, burglar alarm, electric gas 
lighting and other kinds of open circuit work. The ex- 
hibit included, however, Bunsen, Callaud, Grove, Grenet, 
Leclanché, Smee, Daniell and other well-known batteries. 

One leading department of thig miscellaneous business is 
devoted to electric hotel annunciators, alarm bells, etc., as 
a list of 200 large hotels fitted, to say nothing of small 
establishnients, abundantly testifies, Fig, 8 shows their 
style GO of hotel anntinciators, Fig, 4 the st¥le for private 


office to the rooms and vice-versa; also, in such a man- 
ner that by means of the controlling connection indicated 
at the lower left-hand corner of the cut, an alarm in 
case of fire or accident can be given from the office 
to all the rooms at once. The clerk turns the 
switch, and the alarm is given throughout the 
house. This system has many advantages. It dispenses 
with most of the unsatisfactory yellers of ‘‘ Front!” and 





Fia. 4. 


enables a traveler to be called for an early train in the 
morning without taking other guests into his confidence 
when they would rather enjoy repose. Moreover, in these 
days of disastrous hotel fires, the possession of one of 
these annunciators must serve as a ‘‘standing advertise- 
ment” for any Caravansary. 

Fig. 7 is a cut of the electro-medical apparatus of the 
firm for domestic and professional use, and in this depart- 
ment all the various instruments and appliances of elec- 
tro-therapeutics cau be obtained, such as magneto-electric 
machines, handles, induction coils, plates, electrodes and 
the like. 

We have not room to illustrate it here, but may say 
that the electro-plating outfits, for amateurs or for practical 





platers, are excellent. One of the mechanical papers pub- 
lished recently a letter from a lady who, having acquired 
an outfit, had learned the use of it and had worked up a 
steady employment for herself at substantial remunera- 
tion in electro-plating the tarnished ware of her friends 
and neighbors. What she could do others can do, and 
these outfits seem to be just the things for those of either 
sex who wish to add to their scant incomes by honorable 
and intelligent work. The chief elements in success are 
patience and practice, and with these, ten or twenty dol- 
lat's Gan be electroplated intoa great many times their value 
as teptesented fattinsically in the outfit, In the regular 
line of the trade many jeweler? and herdWare dealers in 





residences; banks and offices, and Fig; 6 one of the butglar 





small towns ought to do a fair amount of plating,and if 
owning a modest outfit would not have tosend their work 
to large establishments at a distance, involving delay and 
increased expense to their patrons. 

The exhibit included chemicals, line builders’ tools, 
wires, magnets, small dynamo machines carbons, Geissler 
tubes, insulators, cables and many other specialties which 
do not need more than general enumeration. 
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Obituary. 





ROBERT HENRY SABINE, 
This English electrician died, aged 47 years, on Saturday, 
October 25, 
Mr. Sabine was born at Dorchester, Dorset, Nov. 6, 
1837. His father, a solicitor, subsequently moved to 





Bristol, where the lad received his early education, and 
was noted for his zeal and proficiency in all mathematical 
and scientific_studies. 

He proposed, when about seventeen years of age, to 
learn his father’s profession, but, after a trial, abandoned 
it, and secured a position as assistant electrician with the 
late Sir William (then Mr.) Siemens, in his business of 
electrical and telegraph engineer in London. In 1859 he 
was sent on a British war vessel to experiment with a 
deep-sea thermometer in the Mediterranean, and was also 
engaged in other work for the English government and in 
laying several submarine cables. ‘ 

In 1867 he engaged in business for himself. In 1872 he 
was made director of the factory of the late Sir Charles 
Wheatstone, and aided in developing it to the British Tele- 
graph Manufactory, where, under his management, some 
early Gramme machines were constructed, and valuable 
experiments in electric lighting, transmission of power, 








and dynamo-electric machines were carried out. 

His literary reputation was of the highest, and his writ- 
ings are standard authorities with the electrical com- 
munity. His knowledge of all matters connected with 
cables was most profound, Of all branches of electrical 
and civil engineering he was equally the master. 

Mr. Sabine was married to a daughter of Sir Charles 
Wheatstone, and leaves a widow and a son nine years of age. 
He was of a retiring disposition, simple manners, emi- 
nently conscientiotis, and the unpublished valuable work 
he performed in the domain of electrical science was fully 
equal to the inbtriction contained im and advances cobse, 
quent tipen, hisablawtitings, Bis plabe will be hatd to fil, 
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How the Election News was Reported. 





Editorial reference has been made in this day’s issue of 
THE ELECTRICAL WoRLD to the charges of delay and 
attempted fraud in contiection with the Presidential 
election returns handled by the Western Union Company 
and the Associated Press. Last week we quoted the 
strongly-stated opmion of the New York Times regarding 
the returns. The following, of the same tenor, is from the 
Evening Post : 

“The Associated Press, in a bulletin sent out at 2:10 
o’clock this morning giving ‘‘ Cleveland nearly 1,000 in the 
State,” said: ‘‘ The official returns last received have 
shown heavy Democratic gains as compared with the non- 
official votes first forwarded.” This requires a word ot 
explanation. The “official returrs” referred to are those 
given by the election officers. The ‘‘ non-official votes 
first forwarded” were the statements of the result by dis- 
tricts compiled in some way by the Associated Press. This 
way of receiving the vote of this State—by election dis- 
tricts—was a feature of the Associated Preas service never 
introduced before in any election. It has always 
been customary for the Associated Press to send 
to the papers of this city, immediately after an 
election in this State, the returns first by scattering 
towns, and later by counties as completed, leaving the 
editors to compile their own totals by the aid of these 
figures and of their returns received by special dispatches. 
This year we did not receive from the Associated Press a 
single compieted county return from this State on the day 
after the election, and we got some county returns yes- 
terday only after asking specifically for them. What we 
did get were so-called ‘‘ bulletins,” giving the result in a 
certain number of election districts, with nothing to sho w 
where those districts were. The value of these *‘ bulletins” 
becomes apparent from the fact that the last one re- 
ceived before our fourth edition went to press on Wednes- 
day gave Blaine a plurality of 11,000 in this State, and one 
received just after our fourth edition went to press yester- 
day gave Blaine a plurality of 615. This sufficiently indi- 
cates the trustworthiness of the “‘ non-official votes first 
forwarded.” 

‘* Of our own table of New York county returns printed 
yesterday we may say that it was made up of definite re- 
turns received from every county but Hamilton, and re- 
turns which the official count will probably change very 
slightly. It made Cleveland’s plurality about 1,300, figures 
which agree very closely with the latest footings of the 
Sun and Times, as well as with the ‘ official returns” last 
received by the Associated Press. 

“* We very much mistake the temper of the press of this 
city if it does not take steps, befure-another election, to 
see that the returns sent te it by the Associated Press come 
in adifferent shape from those furnished this year.” 

In describing the methods of the Associated Préss, the 
Mail and Express says: 


The manner in which the figures of the canvass are col- 
lected by the Associated Press leaves little room to doubt 
their accuracy, and they are far more liable to bear the 
test of official scrutiny than those compiled by the clerks 
in each county of the State. From one to three weeks 
before election the Associated Press sent to a reliable man 
in each county of the State copies of blanks for each elec- 
tion district in the county, of which the subjoined is a 
sample: 

LANSINGBURGH, Nov. 4. 


RENSSELAER COUNTY. 
Wm. H. Smith, Associated Press: 


Cen, ORO THETIOS 6 5. occ c cect cicccccssvcecece 
We I, oc cco. coca cces'adae cede eecven ; 
Butler, Second District............cceeceecceees medignsie 
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These blanks were distributed in each district in the 
county, and as soon as the official vote was announced by 
the inspectors of election in each district the blanks were 
filled in and telegraphed to the chief agent in each county. 
Then he sent the figures to the office of the Associated 
Press in this city. 

‘Is it not probable that your agents in the counties have 
made errors?” Mr. French was asked by a reporter. 

‘* It is possible, of course, but not probable. They are 
all reliable men,certainly as much so as_the county clerks 
in each county. Theagents of the Associated Press could 
have no object in figuring out a majority for Blaine, if 
the figures did not warrant them in doing so. It would be 
of no earthly advantage to them, and, if they should be 
proved to be wrong, their reputation as reliable men would 
be ruined. The whole matter has resolved itself into a 
question of adding up the figures of each district in each 
county correctly.” 

The Evening Telegram reports Dr. Norvin Green as say- 
ing: ‘* The meeting called by the Associated Press of repre- 
sentatives of the State and National Committees of both 
sides to examine the returns has nothing to do with us,. 
except so fur as we are indirectly interested in the matter 
as carriers of the news furnished by the Associated Press, 
for we took our figures from them. I should be glad, how- 
ever, if representatives from both sides would also exam- 
ine our returns, for they would see that everything is open 
and strictly correct in all we have done, As to Mr. 
Gould, he got only the same information from us that the 

press and the public got, and he got it at the same time, 


The majority of our officers on this floor are Democrats, 
and the Republicans in this office have given up the con- 
test as a lost cause. As to any ill-feeling or violence oc- 
curring in consequence of the election, I consider that idea 
to be simple nonsense. There is not the remotest wish on 
either side to manipulate the votes.” 

The Philadelphia Record takes our view of the matter : 

‘The only question is how he and his agents could use 
the telegraph for fradulently defeating the result of the 
election. If false reports are made by telegraph the fraud 
must be detected when the efficial returns are made, and it 
can give no advatitage to the party in whose interest it is 
committed. It is not likely, therefore, that any false re- 
ports by telegraph have been designedly made. Unfavor- 
able returns can be delayed in one quarter in order that 
election figures may be ‘‘ raised ” somewhere else, and it 
is toward this possible form of fraud that suspicion is just 
now directed. Thut this thing was done more than once 
in New York during the régime of Tweed is generally be- 
lieved. Jay Gould can find as facile agents of political 
corruption as those of William M. Tweed, and there is 
nothing in his career to repel the opinion that he would 
not as readily employ them as Tweed. Whether his 
means and opportunities of perpetrating fraud on the bal- 
lot in this juncture are commensurate with his unscrupu- 
lous boldness is the only question, : 

‘If a private telegraph company can be subjected to sus- 
picions of fraud in delivering the returns of a Presidential 
election, a government telegraph monopoly on a like occa- 
sion could not escape popular distrust. Though the agents 
of the government might act with the utmost fairness in 
discharging their duties in a dispute over the Presidential 
election, they would get no credit for official honesty. In 
an exciting contest like this all the returns favorable to the 
party in power would be regarded with popular distrust, 
and the telegraph agents would be denounced by the entire 
opposition as corrupt tools of the party in power. This is 
of itself a sufficient reason why the telegraph should not 
be made a government monopoly. A stronger reason is 
that the government telegraph agents would in too many 
instances be tempted to make partisan use of their power 
to color the political news and to manipulate the election 
returns which they transmit to the public. It is much 
easier for the people to cope with Jay Gould’s monopoly 
than with a government monopoly of the telegraph.” 

The Journal of Commerce makes the follu wing statement 
replying to an inquiry : 

The New York Associated Press is composed of seven 
papers named by it in the following order: The New York 
Journal of Commerce, Herald, Trikune, Times, Express, 
Sun and World. When Mr. Jay Gould owned a controll- 
ing interest in the World, and Mr. Hurlburt represented it 
in the Associationthe following gentlemen in behalf of 
their respective papere, viz., Mr. Charles A. Dana, of the 
Sun, Mr. Whitelaw Reid, of the Tribune, Mr. Hurlburt, 
of the World, and Mr. Cyrus W. Field, of the Mail and 
Express, by a bare majority of one vote, and against the 
earnest protest of the Herald, Times and Journal of Com- 
merce, who were in the minority, reorganized the manage- 
ment, appointing Messrs. Dana and Reid and Dr. Hosmer, 
of the Herald, an Executive Committee (together with two 
members of the Western press), and givirg them new 
powers in the business of the Association. They appointed 
anew general agent from the West, Mr. Wm. Henry Smith, 
and Mr. W. H. French was appointed his chief assist- 
ant. The editor-in-chief of this paper is President of the 
organization, and for twenty-five years has been active in 
the conduct of its affairs. He has found that for the 
must part the new agent was disposed to conduct the 
business fairly, and in the best interests of the papers and 
the public, who are alike most faithfully served when the 
news is impartially collected and distributed. It is an 
open secret that the Herald has not recently participated 
to any considerable extent in the sessions of the committee, 
if any such have been held, nor has Mr. Dana, we believe, 
been very active ; and the recent election returns appear 
to have been collected under the entire supervision of the 
editor of the Tribune. The purtisan character of the ser- 
vice is most painfully apparent, and we do not believe 
that the other members of the Association will quietly 
submit to lose the good name of the body in any such 
fashion. The World (meaning the paper of that name) hag 
undergone a revolution, and the present owner is not a 
satellite of Gould. 

The New York Evening Post is not in favor of postal 
telegraphs, and says: 

To give the Government a monopoly of the telegraph 
would therefore be to put in its hands the control of a 
most potent weapon for the perpetuation of the power of 
the Administration. It would be impossible to frame 
laws—if it were politic to do so—that should prevent the 
government’s business from having precedence of all 
other, and at the time of a Presidential election it is safe 
to say that the business of the administration would be 
treated as the business of the government. The coming 
Democratic Administration would find its tenure pt 
power much more certain if it controlled the telegrap 
By delaying returns from doubtful Southern States 
it might be able to have those returns, in case of 
dire necessity, altered to correspond with the exigencies 
of the situation. 





that the management of the telegraph would require a 


greatly increased number of government officers. It is 

impossible in this country, and always will be, to adopt the 
wise precaution of the English in disfranchising the em- 
ployés of the government, and fora long time yet we must 
expect that to be an officer of the United States will be the 
same as to be a supporter of the administration. If things 
are unchanged, the office-holder feels sure of his place; if 
they are changed, he may lose it, and his interest will 
make him conservative. The question of the assumption 
of the telegraph by the government is a large one, and can 
not be decided solely upon the grounds that we have stated. 
But the present impulse may well be checked by the con- 
sideration; that we have advanced. It can hardly be con- 
tended that if the persons now in control of the telegraph 
as private citizens were in control as‘ representatives 
of an administration fighting for its life, the opposition 
would be much better off than at present. It may very 
well be that we should ‘‘rather bear those ills we have, 
than fly to others that we know not of.” The impulse in 
question illustrates a propensity in man that is both a 
cause and a result of his weakness—the propensity to 
appeal to a superior power whenever he finds things not 
to his satisfaction. Independent and courageous men are 
disposed to rely upon their own exertions to remedy their 
sufferings, while the most impotent and abject of the race 
are prone to call upon the Almighty to right their wrongs 
and punish their adversaries. Before committing to the 
general government a monopoly which, it is safe to say, 
can never be taken from it, it is desirable to consider 
whether the people have not in their own hands the 
necessary remedies for the present abuses. 


_—————q2s-0 ooo ____—_ 


Heavy Telegraphing in England. 





A London news contemporary supplies some interesting 
particulars as to the number of words transmitted by tele- 
graph to all parts of the kingdom on the occasion of the 
Prime Minister’s recent visit to Edinburgh. On the even- 
ing of Mr. Gladstone’s arrival, press megsages containing 
over 17,000 words were handed in ut the telegraph depart- 
ment of the General Post-office ; but the actual number of 
words transmitted was over 67,000, owing to the fact of 
the same report being sent to more than one newspaper. 
Mr. Gladstone’s visit to the Forth Bridgegworks led to the 
transmission of 12,000 words, and his movements on the 
following day to 19,000. On the occasion of his first 
speech on Saturday evening (August 30) in the Corn Ex- 
change, 62,471 words were handed in, and 138,445 trans- 
mitted. The number would have been greater had not 
Sunday intervened, allowing of the transmission of many 
messages by train. On Monday evening (September 1) the 
press messages reached the enormous number of 117,000 
words, causing the transmission of about 427,000 words, 
the largest number ever transmitted 6n any one night 
from Edinburgh. After the Waverly Market speech of 
} Sean night (September 2), 172,821 words were trans- 

itted. 

On Monday evening, when the strain was heaviest, 130 
operators were kept at work, and in spite of the constant 
stream of messages the department kept abreast of the re- 
porters. As many as four towns in the same telegraphic 
circuit were enabled to read almost the same message at the 
same time. The message having been ‘* punched ” on long 
Hips of prepared paper, the plan was adopted, instead of 
running it entirely through one Wheatstone machine, of 
taking the slip out of the first machine after it was three 
yards clear, and running it into a second and a third. 
—__-__< 00 oe” 


Telegraph Construction in Western Australia. 








The British colony of Western Australia is engaged in 
constructing a line of telegraph along about 700 miles of 
its coast line, from Northampton to Roebourne, the object 
being twofold, viz., first to establish speedy means of com- 
munication with the settlements near Roebourne; and 
secondly, to induce an English -company to run a cable to 
Northwest Cape from Java. The first and most difficult 
section, from Northampton to Hamlyn Pool, a distance of 
140 miles, has just been completed ; of this, for 115 miles, 
the line runs over heavy sand plains and hills, and as, un- 
fortunately, it had to be constructed in the summer, it has 
proven a trying task for man and beast. The transport 
consists of 20 horses, 2 wagons and wagonette, and 30 
camels, recently purchased in South Australia. With the 
camels there are five Afghan drivers thoroughly broken 
in to this work. A ketch.of about 70 tons follows the party 
along the coast, laying poles, stores and water at all avail- 
able landing places. The working party consists of white 
men and Chinamen, 15 in all. The poles used on this line 
are iron; they are in two sections; the short section is 4 ft. 
6 in, long, and is supposed to be driven into the ground 
where practicable, or, if the ground is too hard, inserted 
in a hole bored by an auger. The use of the auger, how- 
ever, was found to be a slow and tedious proce-s, and was 
abandoned for the spade in both bard and soft ground. 
The socket once in, the long section is lifted up and 
dropped into the socket, cement being then poured in to 
bind them together, 

a a 

Cueap Service.—Next August, the Post Office Department 

of England, which also controls the Telegraph lines, will intro- 





It must not be forgotten, y| 


duce sixpenny telegrams, 
































i tft AOE = AT EI: Suen rr ant aR a os lt ———————————————— 


198 


THE ELECTRICAL WORLD. 





Nov. 15, 1884. 








The Lights at Hell Gate. 





Great interest is felt throughout the New York region in 
che electric light-house at Hell Gate. Every night as the ele- 
vated trains run up town the Harlem people, after getting 
up where Hell Gate comes into view, tarn around or stoop 
over to look out at the brilliant dash of light that seems to 
havg without support 250 feet above the water in the Gate. 
After looking they talk to their neighbors about the 
wonderful progress that has been made in the last few years 
in electrical science. 

Before the evening of the 4th there had not been a night 
when this was not done, but on that nigot the mist and 
fog wholly ob cured the broad retiection which the light 
cast on the water and left a pale white glow. Then the 
people wondered what wa: the matter with the light. 

At the headquarters of the Hell Gate pilots in Cventies 
slip, a Sun reporter asked one of the pilots how they liked 
the new electric light tower at Hell Gate. He said: 

‘* Pilots never liked the lights arouud there, even when 
in dwelling houses. Lights are useful for ranging, but 
any attempt: to substitute them for the light of day will 
probably fail as it has hitherto, Pilots who have been 
through since this ligbt was turned on say that they can- 
not tell where the shore is or how far away.” 

‘Tt is like looking from a light room into the darkness 
without,” said another. ‘* You cannot see anything ahead 
of you when you are blinded by that light. The chief 
difficulty is in tacking through the Gate with a sailing 
vessel, I. is impossible to tell how far the shore is from 
the vessel, or, what is worse, huw far away a coming ship 
is. The new light seems to increase the danger of col- 
lisions. The light as seen from Flashing Bay seems to be 
not half a mile away. It upsets all our calculations about 
distances, 

“If we could have the lights every quarter mile along the 
shore to the Brothers Island:,” said another pilot, “it might 
be all right. The shadows are too strong. The light 
seems to fail suddenly. That is, it illumines a small space 
beautifully, but outside of that space navigation is ren- 
dered more dangerous than before. Even the electric 
lights on the Brooklyn Bridge bother us. Then it is useful 
chiefly when it is not wanted. No light is needed there 
when the night is reasonably dark. We do need some 
sort of ranges when there is thick or foggy weather. Ina 
fog the light does not show as well as an old-style whale- 
oil lamp. On’‘a clear, dark night it can be seen beyond 
Eaton's Neck, say thirty-five miles away. The suppositiop 
was that the light would enable us to see the landmarks 
around Hell Gate distinctly. It has had the opposite 
effect.” 

Capt. Stevens, of the New Haven steamboat ‘ Conti- 
nental,” a well-known Sound pilot, ani another pilot well- 
krfown in New York, do not like the new light. A reporter, 
after inquiry, was unable to find many who did. 

The experiments with the electric light are made on the 
supposition that it will penetrate fog more effectively than 
the ordinary oil light. The opiaions of experts differ on 
this point. Experiments made by Gen. J. C. Daane and 
Lieut. John Millis, of the Light-House Board on Staten 
Island, show that the electric light is ten times more 
powerful than the best oil light, and that th e cost of aunit 
of electric light is rather less than that of a unit of oil 
“light. The French government has extensively adopted 
the electric light. In English light-houses it is yet in ex- 
perimental use. Some steamships have adopted the light 
with apparent success. Mark Twain, in his ‘‘ History of 
the Mississippi River Steamboat Service,” says that the 
electric light has worked a revolution. There is an elec- 
tric light at Port Said, at the entrance of the Suez Canal, 
where it formsa marked contrast to the ‘first light-house 
ever erected in the world, which was a tower with a wood 
fire on top of it, located at Alexandria. 

The experiments by the English light-house authorities 
at South Foreland have been carried on extensively with 
oil, gas and electricity, as stated fully in the columns of 
THE ELECTRICAL WORLD. It was recently determined that 
an electric light so powerful that the naked eye could 
scarcely endure it three miles away on a clear night was 
not so good as a much snialler gas light, when there was a 
dense fog. The chief objection to gas is the great amount 
of heat generated, which makes it necessary to limit the 
amount burned. 

When Mr. Thomas A, Edison was asked about electric- 
ity in lighthouses, he said there was no difficulty except 
with the arc light. He says the arc light has no red or yel- 
low rays in it, and the white rays are all absorbed by the 
fog. The common gas light looks blood red through a fog, 
so does an incandescent electric light. He believes that 
powerful incandescent lights will be eventually found to 
be the best for light-houses or any light that must be used 
in thick weather. 
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Winning its Way in France. 





The progress and success of the electric light abroad is 
becoming more rapid and decided daily, and each mail 
brings news of large undertakings and continued advance 
in foreign countries. In France the business is increasing 
and enlarging steadily. Plants have juste been put down 
by the French Edison Company at Levallois-Perret, a 

uburb of Paris, for lighting the Cosmydor Soap Works 


with 50 A lamps; the works of the French Linoleum 
Co., at Olry, with 100 A lamps; the Grande Chart- 
reuse Distillery; the Montgolfier Paper Mills; the 
Lemaire-Dellis Spinning Mills, and the Bucharest Thea- 
tre, with 1,500 Edison incandescent lamps, and the Hyat 
and Ward celluloid factory at Monville, near Rouen, 
with 100 lamps. To the Bucharest Gas Co. has been in- 
trusted the lighting of the theatre. Through fire oc- 
casioned by gas lights the Lemaire-Dellis Spinning 
Mills were lately destroyed; they have been rebuilt, but 
with no provision for gas lighting, and the proprietors 
have put down a plant sufficient for their own use and 
equal to maintaining 500 incandescent lamps for their 
neighbors, The three dynamos lately put in by the Edi- 
son Co., for Hatchette’s Paris publishing house, for 820 
lamps, are arranged to supply current to each other’s cir- 
cuit in case of a break-down in any one of them. Small 
dynamos, for running 20 six-candle lamps, are now being 
made by the same company. 
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Non-Magnetic Watches. 





Several letters have appeared lately in the English Elec- 
trician on the subject of the magnetization of watches, 
and it would seem that non-magnetic watches are hardly 
obtainable in- England, although one well-known maker, 
Mr. R. Webster, says in the issue of Oct. 4: ‘It is not 
necessary to go to America to obtain non-magnetizable 
watches, as I have made them since 1880. They were ex- 
hibited at the Electrical Exhibition at the Crystal Palace 
in 1882, and were awarded a medal.” It is said, however, 
that such watches in England, as here, have cost 
more than is ordinarily paid. While the Electrical Ex- 
hibition was open in Philadelphia, the writer of the pres- 





A NON-MAGNETIC WATCH. 


ent article had the misfortune, like several other visitors, 
to get his watch magnetized, and the incident set him 
making inquiries about watches that were insensitive to 
magnetic influences. To his surprise, he learned that the 
ordinary Waterbury watch ‘‘for the million” answered 
the test of every-day use in dynamo rooms most satisfac- 
torily. ‘This being the case, it cannot be too widely known 
among electricians, for whose benefit scientific and practi- 
cal papers have long teemed with instructions as to the 
best methods of curing watches when they magnetized. 
Mr. Edison has long been in the habit of carrying a Water- 
bury watch on account of its non-magnetizability, and 
several other practicing electricians in New York are simi- 
larly equipped. The watch is most simple and inexpensive 
in construction. Its outward appearance may be judged 
from the cut we giveof it. The case is nickel plated, and 
we believe the works are of brass and steel. It would be in- 
teresting to know why the watch enjoys its immunity. 
We would offer as one suggestion that the explanation 
may be found in the entire revolution of the movement 
once every hour. It is said that the watch will be on ex- 
hibition at the American Electrical Exhibition at Boston 
this month. The opportunity will be a good one for our 
readers who may be there to-satisfy themselves of this 
new merit of the Waterbury watch, by personal examina- 
tion and test. 
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Shall It Be * Motoneer?” 





To the Editor of The Electrical World: 

Sir: A year age, while at the trial of the Daft motor 
Ampére, on the Mount McGregor Railroad at Saratoga, the 
thought occurred to me that a word was needed. What 
should we call the man running the electric motor? Af- 
ter some deliberation the word ‘ Motorneer” presented 
itself. Since then, I have persisted in its use, but, after 
consideration, make its spelling ‘‘ Motoneer.” 

It has already appeared in several articles, and in an in- 
teresting little work entitled ‘* Wonders and Curiosities of 
the Railway.” 

Now, since electricity is to play so prominent a part in 
railroading, will not its need be felt? As a suggestion I 
offer it. Gro, W, MANSFIELD. 

GREENVILLE, N, J., Nov. 4. 





The Electric Light in English Iron Works. 





Iron and steel works are well adapted for electric 
lighting, and in many of them here and in England the 
are light is nuw liberally used. Their floor spaces are 
usually extensive and open, and the operations carried on 
are such as require a fairly strong but diffused light. The 
most recent installation of importance is that just com- 
pleted by the Maxim-Weston Electric Company, at the 
Corngreaves Iron and Steel Works, near Birmingham, of 
the New British Iron Company, an old-established South 
Staffordshire concern. The electric lighting is accom- 
plished by the two cuplicate installations of Weston arc 
lamps. The installatigns are perfectly independent, one of 
the other, being driven by separate engines and dynamos, 
and the lamps of one installation alternate with those of 
the other, so that one installation may always be depended 
on to carry on the lighting of the works should the other 
be stopped by accident or otherwise. The two installations 
are both in nightly use, and we understand are giving every 
satisfaction. A large portion of the iron and steel works 
must necessarily continue in operation, both day and night, 
and in such cases the value of the electric light is much en- 
hanced. In the present case two lamps are placed atove 
each of the nine rolling mills, and the remainder in the 
forges and steel works. With this arrangement the place 
is exceedingly well lighted, although, of course, for special 
purposes, as in the case of setting rolls, etc., a special torch 
or gas light is needed near the work. In the manufacture 
of the iron, however, the company ant cipate less waste, a 
larger production and better result generally, than can be 
obtained in a place imperfectly lighted. The buildings of 
iron works must of necessity, on account of providing ven- 
tilation, etc., be very open, and in rough weather gas jets 
are often extinguished or blown about to such an extent 
that but little light is obtained from them, with the conse- 
quence that accidents to the machinery—more or less seri- 
ous—occur most frequently during the night. Again, 
workmen will not keep gas burners in order, and too often 
they are removed, or the end of the bracket is broken Off 
and the gas lighted, with the result that an 
enormous quantity of gas is burnt. With a good 
light like that from electricity, a much better supervision 
of the operations in progress is obtainable, and such opera- 
tions are considerably facilitated. Independently, there- 
fore, of the comparison of relative direct cost, such as 
would appear in balance sheets, showing the working of 
gas as compared with electricity, there are many im- 
portant considerations. But in the installation we refer 
to, it is anticipated that the cost will not be appreciably 
more than that of lighting by gas. The cost of attend- 
ance is reduced to a minimum, inasmuch as the shafting, 
the dypamos and the engines driving them (which are of 
Tangye’s vertical typesof ten nominal horse-power, and spe- 
cially adapted for electric lighting) are placed in the blow- 
ing-engine house, where an engineman is constantly in at- 
tendance. Again, several of the lamps are assigned to 
each of four men, who are in constant attendance on the 
mill engines, and who have sufficient spare time to 
clean and keep them in order and to replace the car- 
bons as required. A small weekly allowance is made 
to these men, which repays them for the little extra 
trouble they have, and the cost in this respect is there- 
fore small. The Weston dynamo in the present case is, 
in each installation, driven at a speed of about 1,050 revo- 
lutions per minute, when supplying the eleven arc lamps 
with electric current. The resistance of the cable 
comprising each circuit (about half a miie) is 1 ohm. when 
cold, and 15 ohms when hot, and the current passing 
through it is about nineteen ampéres, the lamps with such 
a current being estimated.to be of about 1400 candle- 
powereach. The dynamos are driven by ordinary 5 inch 
leather belts from short lengths of shafting, on each of 
wkich are mounted special wrought-iron pulleys, twenty- 
two inches and thirty inches in diameter, respectively, the 
larger ones taking 7-inch belts from the 48-inch fly-wheels 
of the Tangye engines, which have cylinders 10 inches 
and 1144 inckes in diameter, respectively, by 10-inch 
stroke, and work with a steam pressure of only about 
thirty pounds per square inch, making about 150 revolu- 
tions per minute, Several iron works are now lighted by 
electricity, but those of the New British Iron Company 
are, we believe, almost the first in the South Staffordshire 
district. 

_—_——————o0e- oo 

DEATH FROM LIGHTNING.—Ata recent congress of German 
medical men, held at Magdeburg during the end of September, 
a paper wasread, says Engineering, by Herr Heusner on the 
effects of lightning stroke on human beings, and the author 
showed that when the lightning discharge passed through the 
skin its passage was much easier, that is to say, the internal 
organs are much more conductive than the epidermis. This fact 
was pretty well known,butit is not so well known that the brain 
and spinal cord are apparently conductors, and hence a lightning 
| stroke on the head does not materially injure the brain beyond 
shattering the nerves, and causing temporary derangement. 
Most persons struck by lightning do not remember anything 
about the stroke ; but others describe a sensation such as would 
be caused by their being struck a heavy blow, andsome have 
likened the shock to what they would be supposed to feel if torn 
into small pieces. The subject is an obscure one, but happily it 
is now beginning to engage the attention of physiologistsas wel] 
as physicists. 
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Performance of the Daft Electric Motors. 





BY GEO, W. MANSFIELD. 


The following facts and figures will indicate what the 
electfié motors of the Laft Hlectric Light Co. have been 
doitig during the past four months, 

Tw6 rodds have Been built and operated fot commercial 
purposes and both havé proven gtand suécesses; 

One was at Coney Island, the othér at thé fair of the 
Mechanics Charitable Association, Boston. 

The former ran along the New Iron Pier, West Brighton, 
a distance of 780’. The rolling stock consisted of the 
motor “ Pacinotti” weighing 1,200 lbs., and capacity 4 
horse-power, and two passenger cars, each capable of seat- 
{ng 20 persons. Regular business was begun July 13 and 
Cotitinued till September 24, a total of 71 days. During 
this time 87,500 paying passengers were carried, and a 
mileage of nearly 1,100 miles was made. This road was sub- 
jected to all the inclemericie: of outdoor life and exceeded 
Alniost all expectations hy the ease with which it ander- 
Went evéry test: 

Fhe other road constructed in the fair building obviously 
dii not have the rodzh out-do or work, but yét its perform- 
aice was ina certain direction far more remarkable. Regu- 
lar work was coninienced Sept. 15 atid continued till Nov. 
l,inall 41 days. The track was but 250 feet long, and haé at 
one end, for a distance of 50 fet, an up grade of 1 iv 1214, 
or 4 feet in 50 feet. In railroading tiis would be 422.4 feet 
inamile. The rolling stock consisted of a motor similar 
to the ‘* Pavinotti,” but called the “ Volta,” and one pas- 
senger car capable of seating fourteen persons, The pas- 
senger service was small, but for many reasons, consider- 
ing the short length of the track, it could not well have 
been otherwise. A round trip consisted of starting at about 
the centre of the track, running back to one end, then for- 
ward and up the grade to the other end, and then back 
again to the starting point. This trip was made in two 
minutes, As high a; 125 trips have been made in one day 
of ten hours, 

A more severe trial than this continued starting, stop- 
ping and reversing could not be devised. Arun of 700 
feet, making three starts, three stops and two reversals, 
kept up on an average of once in every six minutes, 10 
hours a day for 41 days, ought surely to prove beyond 
cavil the practicablity and durability of electric motors as 
a means of locomotion. As farjas indications went, there 
is no reason togloubt but that the motor would stand such 
handling for years. 

The total mileage made was 487 miles, and number 
of paying passengers 24,074. Complimentaries would easily 
swell this to 30,000. 

Summing up, a total mileage of nearly 1,600 miles has 
been made, nearly 70,009 people carried, and the pre- 
eminence of the electric motor a8‘a Means of locomotion, 
at any rate for short distances, has been demonstrated 
beyond question. 

I might add that the ‘‘ Volta” motor, with all necessary 
appliances, is owned by the Massachusetts ‘El-ctric Power 
Co., having being bought of the Daft Co. 
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The Telephone in Brazil. 





There is evidently a good field for telephone extension 
in Brazil. After two yearsof bitter competition in the 
telephone business in Rio de Janeiro, between the Com- 
panhia Telephonica do Brazil and the Companbia de Tele- 
grapho:s Urb bos (the for ner having 800 subscr.bers, and 
the latter about 750), a basis of consolidation has been 
arrived at giving the new company the entire exchange 
business in the city and province of Rio de Janeiro, which 
includ2s the suburban cities of Petropolis and Nictheroy. 
The Companhia de Telegraphos Urhanos retains the ¢x- 
change business in the cities 0° San Paulo, 200 subscribers; 
in Santos, 159 subscribers; in Juiz de Fora, 50 subscribers, 
Both of these two companiesare lic2nsed under the ‘‘Bell” 
patents by the Companhia Nicional d+ Electricidade, as 
also will be other subsidiary companies for Bahia, with 
800 subscribers ; Pernambuco, with abort 200 subscribers ; 
Para, with 75 subscribers, These several companies are 
supplied with telephones and t-lephonic apparatus by the 
Tropical American Telephone Company of Boston, through 
the Companhia Nacional de Ek ctricidade, in which it has 
a stock interest. Under the consolidativn, the Companhia 
Nacional receives a large indemnity for past use of tele- 
phones which infringed the Bell patents, and will also 
receive a royalty on all telephones used hereafter under tts 
license throughout Brazil. As there are at present over 
2,700 telephones in use in Brazil and a chance for a con- 
siderable increase of subscribers in all the chief cities, the 
company looks for permanent revenues to a considerable 
amount. The contract between the Companhia Nacional 
and Trvpical companies has 10 years to ruan—and is exclu- 
sive as to all telephonic instruments and supplies used in} 
Brazil. As the pitents have been confirmed in Brazil by 
decision of the supreme court, they will not be affected by 
any decisions in the United States. 
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The Volume of Election Telegraph Business, 





‘* Our business has been enormous during the election,” 
said the assistant manager of the Western Union Telegraph 





Company’s operating room at No, 195 Broadway,:just_after 


the election, ‘‘ Exactly how many million of words more 
than an average were sent will never be accurately known, 
for we do not count the bulletins every five minutes to all 
our offices throughout the country. We had twenty men 
writing twenty copies each on manifold of these bulletins 
all the time, and these dispatches averaged about seventy- 
five words each, Our paid messages we shal] count as 
soon as possible. During election day and night the in- 
crease of both private and press messages was simply as- 
tounding, but the next day was the heaviest day ever 
knowti. Thé ordinary business messages, however, de- 
creased in number, because, I suppose, everybody was so 
intensely interested in politics, The office to-day is rapidly 
returning to its normal condition of activity.” 

Mr. Seymour, manager of the operating room of the 
Bankers and Merchants’ Telegraph Company, No. 187 
Broadway, said, ‘* The uncertainty about the result of the 
election caused an immense increase of dicpatches on the 
day following the election. During Tuesday private mes- 
sages increased enormously, and a great number of busi- 
ness messages had political matter tacked on them. Our 
press business during the election increased fourfold, and 
this estimate does not include our bulletin service every 
five minutes, of which we keep no account.” 

* Without counting our bulletins,” said Manager Mc- 
Laren, of the Baltimore & Ohio Telegraph Companvy’s 
Office, at No. 68 Broadway, “I should say that in our 
press dispatches we had an increase of a hundred thousand 
words during election day and night. Yesterday, how- 
ever, was our busiest day, on account of the uncertainty 
which prevailed as to the result. Private messages, also, 
increased about one-fourth during the excitement, but 
to-day we are getting back into the old condition ot 


affairs.” 
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THE TELEGRAPH. 


A Trip To Evrope.—Mr. W. Willougaoby Marks, superintend- 
ent of the Bishop Gutta Percha Works, of this city, left on the 
12th by the “Oregon” for Europe. We join with the gentleman’s 
numerous friends in hoping tha‘; he may enjoy his brief relaxa- 
tion abroad and return to his important business duties witb 
fresh vigor. 

A New Company.—The American Telegraph and Telephone 
Company made applicetion for a charter on the 12th, at Harris- 
burg, Pa. The main office will be in Philadelphia. The contem- 
plated line will run through every county in the State. The 
capital stock is $10,000. The directors are all residents of 
Philadelphia except one. 

CENTRA! ASIA INVADED.—A telegraphic line has been con- 
structed to the capital of Bokhara, through Katy- Kurgan, and is 
now open for international correspondence. The operators are 
Russians, but the Bokbar@ government pays the expenses and is 
pledged to keep the line in repair for 12 years. Thirty versts 
only of the line is on Russian territory, though itis in all 180 
versts long. 

THE New Casies.—A London dispatch says: Communication 
with America through the new Mackay-Bennet cables has now 
ceased entirely. It is believed at the London office that the 
damage has been caused by icebergs off the Banks of Newfound- 
land. It is hoped here that the cable ofticials in New York will be 
able tocommunicate with the Faraday, and that repairs will be 
proceedcd with forthwith. 

STENCGRAPHIC TELEGRAPHY.—An Italian inventor has con- 
structed a stenographic telegraph appliance. Two series of ten 
keys, each corresponding to aspecial sound and each sending a 
current to the receiver, constitute the transmitter ; and a com- 
bination of twenty more receivers, provided with a style which 
traces its special mark on paper, reproducing the stenograpbic 
sign, forms the rece’ving apparatus. It is claimed to be able to 
transmit 10,000 words in an hour. 

WASHINGTON FESTINA LFNTERS.—A Washington letter says: 
The Western Union Telegraph offi*e here is utilizing the bicycle 
in the delivery of messages very successfully. It bas four bicy- 
cles which the messenger boys keep in motion all day and night. 
You never see more than two in the office at one time. The 
managers are delighted wi h them. They save boys, time and 
money. A messenger on one of those machines goes from the 
office of the telegraph company, oppusite the Treasury, to the 
boundary of thecity, perhaps a mile and a half away, and back 
inside a dcez 'n minutes. 

ANOTHER TELEGRAPHIC SvuiT.—At Philadelphia, last Tues- 
day, the J1th inst., argument was heard in the United States 
Circuit Cou’ t before Judge Butler upon exceptions io the execu- 
tion of the commission issued to Edward Shepard and P. Morri- 
son, at Kokomo, Col., in the suit of the White Quail Mining Com- 
pany of Colorado against the Western Union Telegraph Com- 
pany for damages for losses said to have grown out of the delay 
of the delivery of a telegram, whereby certain property of the 
mining company was sold out by the Sheriff. The Court sus 
tained one of the exceptions and dismissed the others. The case 
will come up next April. 

THE COMMERCIAL CaBLE Co.—Among otber business trans- 
acted by the New York Common Council at the special meeting 
on the morning of Aug. 30 was the passing of a resolution over 
the Mayor’s veto, granting to the Commercial Cable Company 
the right to lay pneumatic tabes and electric conductors under 
the street of this city, in consideration of which franchise the 
company agreed, among other things, to pay the city 1 cent per 
lineal foot for so much of the streets as were tornup. On the 
10th Alderman De Lacy offered another resolution identical with 
that passed over the Mayor’s veto. A motion to refer the reso- 
lution to the Committee on Ferries and Franchises was lost, and 
the resolution itself was adopted. The resolution of Aug. 80 was 
then rescinded, upon motion of Alderman De Lacy. 


Tue Cost or Private Wires.—The Western Union Company 
demands $3,000 for the use of a special wire between New York 


and Saratoga for the season, and $4,000 is asked for a line to 
Newport, while the cost for places nearer by is still higher in 
proportion. A private wire to Chicago costs from $6,000 to 
$6,000 a year from the Western Union, and a line to Boston 
costs 33,000. - The brokers must pay, in addition, the wages of 
the telegraph operators. They pay better wages than the com- 
panies do; man operators in brokers’ offives receiving $80 a month, 
while women--and the majority are of this sex, the work being 
easy—are paid from $50 to $60, as against $30 in the Westerm 
Union office. The Bankers and Merchants’ Co. is making a 
specialty of.building private lines. It hasa number of Chicago 
wires leased to brokers at $3,500, yet it finds it profitable 


‘* NAILED” BY TELEGRAPH.—Some twenty years ago, remarks: 
the New York Times, every polling place in the United States 
during an important election was placarded with the solemn 
admonition to ‘‘ Beware of Roorbachs.” The word, as some of 
our readers may not know, was derived from the supposititious 
travels of Baron Roorbach, a German nobleman invented by the 
Whigs in the campaign of 1844. The extract from this work 
which was circulated by the Whigs related, we believe, how the 
Baron was interested and surprised, in passing the plantation of 
James K. Polk, by discovering that statesman in the act of flog- 
ging one of his slaves under circumstances of extreme atrocity. 
A roorbach, generically, is an election lie of large dimensions and) 
high plausibility, distinguished from other election lies by the 
circumstance that it is sprung upon the voter upon the eve of an: 
election, and too late to be met with a contradiction. Since the: 
introduction of the telegraph the usefulness of the roorbach has: 
been greatly impaired. No lie can secure a circulation wide 
enough to make it dangerous before it can be ** nailed” by tele- 
grapb. At the same time the wise man distrusts stories about. 
candidates of which be hears nothing until election day. 








TELEPHONIC ELECTION RETURNS.—The Ann Arbor, Mich., 
Courier says that, through the courtesy of Mr. Thos. J. Keech, 
manager of the Bell Telephone Exchange, of that city, it was 
enabled to publish the election returns more fully and more 
rapidiy than ever before. 


THE ELECTRIC LIGHT. 








LIGHTING A NEW ENGLAND TRAIN.—The Domestic Electric 
Ligbt and Power Company are lighting a car on the Providence 
Railroad with Trouvé batteries. 

A TRIAL FOR Lire.—The tests of incandescent lamps at Phila- 
delpbia, in connection with the Exhibition, include, it is said, a 
life trial. The lamps will be kept burning until they “give out.” 


ELectTrRICc LIGHTS DEMANDED FOR SAFETY.—The insurance com~ 
panies of Antwerp refused to take risks on the buildings to be used: 
at the Exhibition of next year unless lighting with gas was: 
abandoned ; and electric lights will be introduced at an expense 
of about $16,000. 

BROOKLYN BrIDGE.—The Weston electrie lights on the big: 
bridge have now been in use for nearly a year and a half and! 
have cost $36,000. There are now run by the trustees them- 
selves 82 lights, costing on an average about $40 per night. The 
U. 8. Co. bas been paid for the plant and its past operation. 


Euectric LIGHTING Not A FAILURE.—In explanation of a 
suggestion or statement that the electric light was a failure in 
England, C‘hamber’s Journal says that the recent lull in electric 
lighting is due almostsolely to speculation. The stock-jobbers hav- 
ing wrested the control of companies from the scientists and en- 
gineers, reckless folly, ending in collapse, was the consequence, 
The Journal proves the firm hold gained by the electric light by 
reviewing the record of the past two years and its general adop- 
tion in England, on the continent and in America. 


THE Licut 1n St. Jonn, N. B.—Our correspondent in St. 
Jobn, N. B., informs us that the Electric Light Company of that 
city are actively pushiog tocompletion the new electric light sta- 
tion, and in a few weeks expect to enter into occupancy. They 
use the Thomson-Houston system. The city of Portland, N. B., 
has purchased the necessary plant to light the streets by the 
Brush-Swan system, and everything will be in full running order 
ina short time. 

LIGHTING AN Express TRAIN.—The London and North West- 
ern R. R. Co., of England, bas for three months past been light 
ing an express train, running between Manchester and Liver- 
pool, with the electric light. A small engine carried upon the 
locomotive tender is fed with steam from the boilers and drives 
a Siemens regulating dy namo supplying current for 19 Swan in- 
candescent lamps of 20c. p. each. A pilot lamp is carried on 
the locomotive which indicates the burning of the lights in the 
train, and a spring ammeter shows the strength of the current, 
The lamps are kept burning day and night and the) experiment 
is considered an entire success. 

THe BERLIN Epison StaTIon.—The German Edison Company 
bas opened its first general station in Beriin for the production 
and distribution of bouse-to-bouse current. Four large dynamos 
maintain 2,000 sixteen-candle incandescent lamps, and three 
others are for eighteen arc lamps. There is a 65 H. P. steam en- 
| gine, making 275 revolutions a minute, to drive each dynamo, 
and three tubular boilers, each of 1,076 square feet, generate the 
steam. Thecurrentis transmitted by copper conductors toa 
central switch, which distributes it over the cables and wires. 
The Edison counter checks the quantity of current supplied to 
each consumer, and the usual instpuments are employed to en- 
able the electrician to know if the working of the conductors and 
the burning of the lights is satisfactory, to tell how many lamps 
are in use and to regulate the service in proportion to the require- 
ments of the customers. 

OPPORTUNITIES IN CuiIcaGo.—All cur great cities still present 
numerous good opportunities for the introduction of more electric 
lights. Speaking of Chicago, the Western Manufacturer says : 
‘*There are two points in Chicago where the electric light shows 
to great advantage—one on the West side, at the intersection of 
Madison and Halstead streets, and the other on the South side, 
at the intersection of Madison and Clark streets. At both these 
localities named are large clothing stores—three at the forme 
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and two at the latter point. These powerful lights serve well the 
purpose of showing how desirable that mode of street lighting 
might be; but any one who passes from a section made bright as 
day by electricity into the obscurity of the gas light, a few blocks 
away, is likely to find the transition a little annoying, and some- 
times dangerous—as, for example, when it involves a street 
crossing frequented by many vehicles. In such a case the pedes- 
trian, passing from the glare into the shadow, unless he is 
particularly watchful, takes some risk of being run over. A 
contemporary asks: Would it not be well, in this view of the 
matter, for the city authorities to provide for electric street 
lights in all the business sections where electric lamps are numer- 
ous or conspicuous? Doubtless the property-owners interested 
would cheerfully pay the difference in the cost, whatever it 
might be, in consideration of the greater attractiveness at night 
of the business section so illuminated. 


APPLICATIONS OF POWER. 


Execrric TramMway.—The Blackpool (England) Town 
Council General Committee, at its last meeting, resolved to em- 
ploy electric power for the new tramways to be there laid. 


A New Moror.—An electro-petroleo motor, in which an extra 
current spark is made to ignite the explosive mixture, bas been 
invented by Herr Siegfried Marcus, of Vienna. Inside the 
chamber where the explosion is to-occur, the ends of the coil 
wires, between which the spark is produced, slide over each 
other, the action being regulated in accord with the rotation of 
the magneto-electric apparatus, the ends of the wires being in 
contact while they are magnetized and separating at the moment 
of demagnetization or change of polarity, producing the extra 
current spark. 


BaLLoon Spgeep.—From figures presented by M. de Bruignac, 
before the Paris Society of Civil Engineers, at a recent meeting, 
we get the speed per second attained by cigar shaped balloons: 
In the year 1852, the balloon of Giffard made a record of 3 
metres per second; 1855, Giffard again, 4 metres; 1871, Dupuy 
de Léme, 2.8 metres; 1883, Tissandier, 3 metres; 1884, Renard 
and Krebs, 514 metres; and Tissandier again, 4 metres. M. de 
Bruignac expressed the opinion that a speed of 10 metres (33 ft.) 
per second might be attained. The screw propeller, the only one 
hitberto employed, was invariably placed in the rear of the car 
until Messrs. Renard and Krebs tried it in front and found it in- 
creased the resistance in that position. The helm should be 
placed aft, not detached from the car, and be of sufficient size. 
An elongated smooth surface car is recommended, and the net 
replaced by a smooth surface, according to Giffard’s plan, is ad- 
vised. 














_A Hypro-LocomosiLz.—At the recent exhibition in Steyr, 
Austria, says the Milling World, a new water motor was ex- 
hibited which seems to be designed to utilize the current of rivers 
and streams without the construction of costly dams. Its inven- 
tor, Mr. Nossian, civil engineer at Steyr, calls it the “Hydro-Lo- 
comobile for electrical transmission.” The question has often 
been asked, why tbe immense power of our larger rivers was not 
utilized by large water wheels ; the answer has always been that 
wheels or turbines need a larger fall of water if they are to be 
effectual, and that the creation of an artificial fall in the larger 
rivers is impossible for economical is as well as for many other 
reasons, while the natural current or fall.of the river was too 
insignificant for utilization in such a manner, as the effective 
power of the ship mills amounts to only between 10 to 15 per cent. 
of the theoretical power of the water striking against the 
wheel. This new motor belongs to the class of axial turbines 
(systems journal, girard, etc.). The water flows parallel to the 
axis of the thread wheel through the buckets, says Pappenheim’s 
Mueller Zeitung. It has an exterior and an interior tire with 
conical connections and twenty-five buckets ; five of theseare 
fixed and connect the two tires, while the other twenty are 
movable and can be regulated at will by a simple but ingenious 
contrivance. By these means the angle of ingress and egress can 
be changed at high water, and the desired velocity maintained. 
Such a motor produces a larger effect comparing to the quantity 
of water available, in a similar way asthe screw propeller pro- 
duces as compared with the clumsy paddle wheel. Tests made 
with this new motor have demonstrated an effective power of 50 
per cent. and more, and these turbines are to be sold under a 
full guarantee of such performance. 


MISCELLANEOUS NOTES, 


A New Gas EnGine.—At the late exposition at Rouen, 
France, a new type of gas engine was shown, in which the ex- 
plosion of the charges in the cylinder is effected by an electric 
current. The inventors, in designing the engine, proposed to use 
a small dynamo driven by the engine itself, as it is thought this 
would prove more satisfactory than cells of battery. The pecu- 
liarity of the engine lies in the valve arrangement only, and the 
action resembles that of the Otto engine in almost all respects. 


A New THERMO-ELEcCTRIC BatreRY.—Acting upon the prin- 
ciple of the production of electric current through the difference 
in temperature of two states of one and the same substance, Pro- 
fessor Riatti has devised a new battery. Through a wooden or 
porcelain cell, containing a solution of sulphate of copper, he 
passes two copper pipes, fixed a slight distance apart ; the upper 
pipe is traversed by steam and the lower one by cold water. The 
copper of one pipe is dissolved and deposited on the other when 














the circuit is closed. 


LECTURES ON MaGNETISM.—William Finn, assistant superin- 
tendent of the Wheatstone department at the Western Union 
telegraph office, continued his series of lectures on magnetism 
last evening, says the Buffalo Courier of the 8th inst., before the 
Electrical Society, and discussed at considerable length the-va- 
rious hypotheses advanced by scientists to account for some. of 
the facts and phenomena of magnetism. The lecture alluded to 
the recently propounded mechanical theory of Prof. Hughes as 
destined to supersede all existing theories, from the fact that it 
was one which not only explained all the well-known effects’ of 
magnetism, but admitted also of a complete experimental demon- 
stration. 








STOCK QUOTATIONS. 


Telegraph, telephone and electri: light quotations on the New 
York Stock Exchange, Boston Exchange, and elsewhere are as 
follows : 

TELFGRAPH.—American Cable, b 52, a 5414; Bankers & Mer. 
chants’, b 2144, a 5; Mutual Union, b 13, a 1444 ; Postal stock, b 
214, a 3% ; Postal sixes, a 29 ; Western Union, b 58%, a 59. 

The Indicator says that, from what it can learn, they will be 
compelled to suspend dividends at Western Union office unless 
they sell more securities. 

By a tabulated statement issued from Western Union’s office 
yesterday, says the Stockholder, it can be seen at a glance how 
the stock is held—how much is on the street in the names of 
brokers, and how much is held by investors. We have compiled 
the figures as follows: 


In names In names Number of 
At close of books. of brokers. ofinvestors. investors. 
OS ¢ Se 391,054 408,946 1,701 
6 Be eee 300,247 499,753 2,037 
Re eee 261,043 533,957 2,553 
PE I MR os aeceocectagekes 163,807 636,193 3,016 
I, BO in n.vss <1 evoks ieneek 149,992 650,008 4,078 


It thus appears that in September, 1481, there were over 391, 
000 shares of Western Union stock on the street, against 150, 


(000 shares now. At the former date, too, less‘than half of its 


shares were held by investors, while now over 80 per cent. of its 
stock is held as investment. In the same time the number ef 
investors has increased from 1701 to 4078. 


TELEPHONE.—American Bell, b 190, a 191; Erie, b 17% ; 
Mexican, b 1%; New England, b 294, a 30; Tropical, b LY. 
The Boston Herald says : The Bell Telephone rose to 190, with 
Erie steady at 18 and New England at 30. Bell people are in- 
quiring for Drawbaugh people who want to bet on the charac- 
ter of Judge Wallace’s decision in the Bell-Drawbaugh suit. 
Exxcrric Ligut.—No sales, 
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Connector for Electric Railway Train Signals ; 

F. P. Marshall, Assignor of two-thirds to F. R. Meyers 

and G. W. P. Atchison, all of Chicago, Lll............ 807,314 

Consists in the construction of the coupler; and it also consists 
in the combination of the coupler with a oe arranged beneath 
the car-platform, to which one-half of the coupler is attached 
when the cars are uncoupled. 


Dynamo-Electric Machine; H. A. Gorn, New 
EE ee tvs a cctanes C1 Ca Gntuaean aan eae ons che 807,292 
The invention consists of an armature for dynamo-electric ma- 
chines baving a core of U-shaped cross-section, which is made of 
two rings of L-shaped cross-section that are insulated from each 
other. h ring of the core is made of a number of sections, 
which are also insulated from each other, said sections being pro- 
vided with exterior lugs at their inner and outer circumference 
for supporting the coils of the armature. The rings of the core 
are attached to spider-frames, the hubs of wbich are mounted on 
the arm: ture-sbaft by av insulated busbing. 


Dvnamo-Electric Machine; C. H. Benton, London, 
pO Re Ree ew eee eee eet ee 307,261 
Consists in constsucung dynamo-electric machines with the 
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cores of the exciting-magnets composed of thin bars a possessing 
good magvetic conductivity, secured to pole-pieces b, and having 
cast upon them end pieces c, which form the neutral parts of the 
magnetic system, and may also constitute the bearings for the 
armature-shaft, the whole forming a single piece. 


Dynamo-Electric Machine} W. W. Griscom, 
IL GI Siceui Cos vaddacs ducdvcteanbdbebcocss 807,388 
The armature has its conductors made of radial copper bars 
-— penneee outer ends and mounted in the form of a wheel on 
a shaft, 


Electric Circuit for Railroad Crossing Gates; 
Ces Cras PUNTO, Pais bec eee dace eccees 307,096 
Train strikes a léver which completes circuit. The circuit 
causes a magnet to release a weight or spring which closes the 
gates. The trip mechanism is again operated automatically to 
close the gates after the train passes. 


Electric Circuit for Railroad Crossing Gates; 
O. H. Clark, Pittoburgh, Pa. ..........ssccsesesseecess 807,097 
An improvement upon preceding patent and consists of a rail- 





road track having the section approaching a crossing insula 
from the other rails, the rails on one side of such section being 
separated into two sub-sections which are insulated from each 
other, an electro-magnet for operating an alarm-gong, and an 
electro-magnet for operating the trip mechanism of the gates. 


Electric Motor; W. W. Griscom, Philadelphia, Pa. ..307,387 

Consists in constructing the motor with an electro-magnetic 
field surrounding the periphery of the armature and having a 
number of poles a multiple of those on the armature, and com- 
bining with the field-magnets a commutating device for chang- 
ing the polarities of the poles of the field electro-magnets as the 
armature revolves, and while all the coils are actively in circuit, 
so that the entire magnetic effect is concentrated only in as many 
poles at a time as there are poles on the armature. Involves im- 
oo upon his former patent, No. 227,622, dated May 18, 
1880. 


Electric Time Controlling System; W. F. Gard- 
eee UAT 9 SR CR EID See sre ee ee 307,287 
Itisan improvement on patentee’s svstem granted in Let- 

ters Patent No. 287,015, October 2%, 1883. 


Holder for Incandescent Electric Lamps; C. 
TROP O Ns RPOTOTIG, CHTTIRIIG occ co ste cccccenscccrce 307,270 
Consists of the socketed metal base, the insulating-disk screw- 

threaded at its periphery, the Z-sbaped metal conductors secured 

thereon, the spring-actuated contact-rods and the protecting-case 
adapted to be secured to the insulating-disk. 


Incandescent Electric Lamp; J. W. Benson, 
ER I ae es ante aome 807.166 
Consists in an incandescent electric lamp constructed with a 
spring-pawl attacbed to the globe-cap and engaging with ratchet 
teeth formed be the outer surface of the insulating ring, where 
by the said globe will be locked against accidental displacement 


Incandescendent Electric Lamp; H.H, Grubbe, 
Pg TI os wba Criececrcanchssciedecedickeatane 807,889 
The leading-in conductors are made of foil formed into a 
tube. 


Indicator for Electric Circuits; T. L. Dennis, 
| Re Sere rene ee - 807,104 
Embraces two magnets—one in main and the other in shunt. 

When tbe current weakens, the former releases an armature 

lever which, falling, closes the circuit to the shunt magnet, there- 

by causing a bell toring. This energizes the main circuit with 
an impulse, thus setting to work such translating devices as arc 
lamps as are likely to “ stick.” 


Pri n Telegraph; R. J. Sheehy, New York, 
N. Y¥......00:. eek ha sane oh osnksecancans palate noses > 807,231 
The unison of the type-wheel with the transmitting-instrument 
is effected by means of a detent carried upon an arbor, which is 
revolved step by step through the action of an armature especial- 
ly designed for the purpose, and responding to the alternating 
electric impulses caused to traverse the main line. 


Sr aMeve shi behsceebecccvcctbbabtats “ALTA Poe 807,232. 
Improvement upon his previous patent and consists of the 
combination of an electromagnet, means for vitalizing the 
electro-magnet, two armatures polarized by induction from the 
electro-magnet, two electro-magnets to which said armatures are 
respectively applied, and means for completing the connections 
of an electric circuit through one or the other of the last named 


‘| magnets. 


Prneing Telegraph; R. J. Sheehy,’ New York, 





233 | case, and 


efficient means for actuating @ ty pe-wheel in response to electric 
impulses of a given character, effecting impressions therefrom by 
means of asecond class of electric impulses or currents, and 
securing a unison between the position of the type-wheel and the 
———— employed for transmitting the currents or impulses at 
will. 


Printing Telegraph; R. J. Sheehy, New York, 
§ re ase ses coer revesevenseceseecese 307,234 
Describes still further improvements upon bis former patents; 
his four patents of this issue having an aggregate of 67 claims. 


Magneto-Electric Machine for Telephone Sig- 
naling; E. T. Gilliland, Boston, Mass., Assignor to 
the American Bell Telephone Uo..................0.-- 807,290 
_ Misamagnet. Dotted line D is mouth-piece of 1 lepbone a 
is a soft-iron armature-core bearing a coil of insulated wire wi. 
A hooked bar p is securely fastened to the armature near its 
centre. Armature a is normally held in a retracted position a 

















sufficient distance from the magnetic field to make its influence 
therein imperceptible by coil-springs s s, which springs respec- 
tively form the opposite terminals of the armature-coil. When 


the armature is in a position of rest, a projection therefrom 
closes the spring contact-point e upon contact-stop f, thus form- 
ing’a short circuit around coil w via elements i, e, f, and g. 


Telephone Station Apparatus; G. F. Durant, St. 

pS | SS gntp neidaseide peeve Luv Siale Gath 307,106 
Constitutes an improvement in apparatus to be worked in con- 
unction with the system of telephonic communication for which 
tters Patent No. 220,874 were issued October 21, 1879, to 
Frank Shaw, and which is generally known as the ‘“‘ Law sys- 
tem.” Consists in inclosing the signal-bell, telephone-switch and 
circuit-changing switch in a suitable desk-shaped case with a 
transparent glass cover screwed into the frame-work of said 
adapted toserve asa desk. The inclosed mechanism 

can all be seen through the glass cover. wie 
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